A 
ath yA 
vi aN Baits As , i A) ANAS 
atlas’ ANT PAS i uy 

' io 


Aen 
‘i 


Syed ds 
« AYE) Yeahs 
Na a AY 


i ye 
Ste i 
i 


Ua 


AN 
a 


Ry R 
VARY ANY 
‘ i 


Ng 
" 


ty 

Ate 
sy) ti 
ty 


ONDA ASCO 
Nh AY : i ua 


is 


= == To 


i 
iN 


aoe 
Seer 
— 
axe 


Soe 


mo 


2 > = 
aoe 


ThA 
ss 
V3 


y 
eA 
ered (es 
teett 


oi 


tos 
Cert 
FRE. 


0 


AN 


A? 


y! 
( 


‘ } 
ee 


sonst 
we, 


ARN 
1h 


Pat 


ts, 


RY 
Y 


Bi 
CoN 
ask Bae 

AN ERED, 
HSNO 


vt 


+4) 
sent 
WoTolt 


a 
vi) 
to n 


A ARB AU OY RNR 
abaR a Aes Ky Hy 


wo) 


“ 
‘ { eae ) 
Pens 


ai 


is 


i 
Ay 
4 


4) 


as 


os 
Caen 


eon rko 
So 
ere 


See 


Seen 
Sirsemeonon 


ne 
x ¥ 


‘A 


Veal 


Pay 
Tks 


ae 
SEs 


aoe 


mos 
patient s 
eet 


a 
i 


‘ 
Y’ 


nseor 
= — 
a= 
SEE 


ee oe 


< — 


Ae \ on 
i AM ; 
ws Sapte) 


ce 


] 


= 


Sapte 


emonee 


Reece 
pore ee 
SORA a 


pas 


— 


SSE 
= a so eee 
Be epee een epaniars 2S 
a oe 
ios 


at 


een eae 
sos 
Cente 


‘i 
? 


Sates 
AS 
aninsa 


0 
1 


Wave 
ESO 
ESC 
(it 
by Ry! 
He 


¥ 


See 


ene 

ac A 

~ = “ Z 

Gps So 

ER pte 
Sa 


eae 
RES 
See 


Sa 


SS: 


mm 


=a 


i 


es LOR | 


- ra =e 
Ra 
eer 


eae 


ieee 


atten y see) S — Caos = 
OSS . 7 x . et e 
“y. S 


=e 
om 


sp to» a 


ey cham oe. 
1923 


a. | 
74 


‘ 4 
iad: r f 
roi rote 


ANNUAL REPORTS OF 


THE DEPARTMENT OF 
AGRICULTURE 


FOR THE YEAR 
ENDED JUNE 30 


1922 


REPORT OF THE 
SECRETARY OF AGRICULTURE 
REPORTS OF CHIEFS 


WASHINGTON 
GOVERNMENT PRINTING OFFICE 
1923 


[CHAPTER 23, Stat. L., 1895.] 


[AN ACT Providing for the public printing and binding and the distribution of public 
documents. ] 
* * * * * * * 


Section 73, paragraph 2: 

The Annual Report of the Secretary of Agriculture shall hereafter be sub- 
mitted and printed in two parts, as follows: Part One, which shall contain 
purely business and executive matter which it is necessary for the Secretary 
to submit to the President and Congress; Part Two, which shall contain such 
reports from the different Bureaus and Divisions, and such papers prepared by 
their special agents, accompanied by suitable illustrations, as shall, in the 
opinion of the Secretary, be specially suited to interest and instruct the farmers 
of the country, and to include a general report of the operations of the Depart- 
ment for their information. There shall be printed of Part One, one thousand 
copies for the Senate, two thousand copies for the House, and three thousand 
copies for the Department of Agriculture; and of Part Two, one hundred and 
ten thousand copies for the use of the Senate, three hundred and sixty thousand 
copies for the use of the House of Representatives, and thirty thousand copies 
for the use of the Department of Agriculture, the illustrations for the same to 
be executed under the supervision of the Public Printer, in accordance with 
directions of the Joint Committee on Printing, said illustrations to be subject 
to the approval of the Secretary of Agriculture; and the title of each of the said 
parts shall be such as to show that such part is complete in itself. 


II 


Low prices for farm 
How the farmers ar 
Hopeful aspects --_- 
Helpful legislation__ 


CONTENTS. 


REPORT OF THE SECRETARY, 


products—high prices for other commodities______ 
CF WeHEnering the: StOnMe == a ee ee 


Phemenationgirarrichitireal cOnTerenCe! = 2. 2 anne eee ee 
OredicmMepistaition: needed —==—s= sass sh Po IAS ee anaes 
Commodity-and- regional councils#2= =" ="= 225" ses tes eee se ae ee 
HMeconomicMresecaren = WwOrk = ssc == ea Sain a a nee ee 
Marketing-of-live=stockand“meats=s2s+"-2sss=s—" eee eee 
Competition and demand in foreign countries______-__--__--_--_--____ 
Gropranealtve-stock=-reportine ‘service====="2"s52 5" sessssnn2 see 


Cost of marketing__ 


GradesHand]standards=for=1arm“products==22=—=22 263220 eee 
HeviSiMa Oi crainiaslandards====" 46 shes Sah shee eee Skee SSeS 
SHDN e-politeIhsSpechlion===a— = == ae Sse ee ee ee eee 


Market news service 


“Inereased’ activity under the grain-‘standards “act===2==-=-=*-=2""" "= 
Administration of the United States warehouse act____------_--____~ 


Scientific research __ 
Barberry eradication 


Ke DINO DLISteT Srtis tess aa ne = een eee earl eee eee 
Predatory animalssand rodent pests=———-—--— = 
Hradication or tubereulosis=2 2 22s == a ee ae ee eee 


The graduate school_ 


icreased salary standard ---2 > 2 >) sae aa ee ee ee ee 
TieiwareAcamst INSeCl Pests = = ee ee eee On eee eee 
he mursery-stock plant; -and* seed” quarantine>===22"= 22 = S422 2Ses5-5—— 
ETODOsSecd purer OL nome economics] 2s2 "22" ss eee 
Rie OLrest provlenle 2 === a oo ene ee eee eee eee 
GELeSt lev islation. NECOeO a= ne oe ee ee a Le ee 


Fighting forest fires 


HeCeral- ale Toad CONSETUCEI ON es eee eee ee 


National forest road 
Extension activities_ 


SG Chal CONSENT CULO Te ee ees eee Bae eeeeeee 


EATER CHICLO 11S store Serene ene eran eee ee oe ence el eeere teen ee: eS ee 
ReOreaniZation Of ex tCuSlOn WOl kee ee oe ee eee ee ee 
PACKETSTANG SLOCKY ALON BC Lee ee a ee ee ee eee eee ae 
PHeyoT a TMCUres a Cbas = ee ee ee eee eee 
Aaboiidine prozram: tor toe department——--——--— ae ee 
I ergs SEU eee ETD ETN ee er ee ee ee ae 
Collection OL RxeedeoTalns ORNs = ee re ee Sea 


Messenger service___ 


IV CONTENTS. 


Economies effected in the department 
Funds of the department: 
Federal funds for regular work of the department 
SPEC Al LUNGS! TLOM TeCeMpts= 2.4. ee ak ee en i  _ 
Direct income to Government in connection with work of Department 


et — — — EEE EE 


Federal appropriations administered by department, but not used for 
ICSHreCUlaT RW OLK= = sale war oe SA le Me) eS ee a 
Review of agricultural production and exports 
Pubiiesti ons0t the department-s=— 8 = tere ee ai ek 
List of new farmers’ bulletins, department bulletins, and department 
circulars published during fiscal year 


REPORTS OF CHIEFS. 


Report of the Chief of the Weather Bureau 


Moreca'st Service = x2 TR tee a rg rn ig UN pe 
River ‘and food: service. 2-2) 22 Bes ee ee ee ee ty 
Agricultural meteorology 22-222. a ee eee ee 
Savion same ACeOu mes! Wve Sh ON ae a ce xt 


Melesra phe TVASL OM ee ee ee ae hs ne te ee Be 
INCLOlOZICAW AN VESSELS DELON Se es NE a 
Climatological work 2 228 oo 2 ea ee a ee ee 
j 23h ct 1 63D 1 f= ates mn oO Oe Tp MRR Te rr NE Pe ee SNE a ee ee eee 
The: Monthiy- Weather JR Gi Cw a ee 
MNVESEL Lat OMS, UTNE | SOUS TINO] 0 ey aie ee ee 
Volean ology 2 = 3 ~ 22. ne ee ee 
TWD TAT. os a ek eae ale eae a eo ea 
Marine: meteorology. 222 2x eS ee ee ee eee 
Oy oY ey ebb 102) 0 el (B.D Th Sp TS) My 0 RM ee i a ST SS gy 
Investigations in-solar radiation=— 22> Se ee eee 
Report of the Chief of the Bureau of Animal Industry_____----_-_----~- 
Activities of Special’ prominences:. 4. =e aaa ee ee 
AnimalsHusbandry,, Division@: = 22 = tes ee ee ee 
BU) ear ye) TW SV Mn se a es ee ee 
Mestoslnspection“Division==<42 ba\ssneees vies eee ee ak See eee 
HCIG= INS PeChiOnAD i Via SUMS ee ee ee eae a ee ee ee 
TMekbradication Division] 2. sae ee ee se ae ee ee eee 
‘Tuberculosis: Hradication: Divisione 2s ee ee 
Divisionior Eoc-cholera Control 2222 — eas ee ee eee 
Ratholovical Divisione =: !2 5.2. oS ee ee ee ee ee 
Biochemic@ Division 2262 2 ee ee Se a ee ee 
Fooloeical WiviSione 22 he Ns Se eee See ete ee Bat 
Division of .Vilus-serum: Control =- =. ee 
Mxperiment Station oo 2-25 28 Se eee 
Report of the Chief of the Bureau of Plant Industry_______--_-__-.-__- 
Workeand orzanization. of the. bunea iss sae ee eee 
DTIGSIOl ONO) OS ae ee ee ee eee 
VEN (Ul Poh see ON he ee See ee oS ee a eae 
INUrsenyuinvestigatlons== 2 okie see ee ee 
NYSE 2 3) ONES ae oe eee ee el es eee ae 
airtel PO ree es ee ee ee 
Honest diseases. 2 + Si a ee ee Se ee 
TRU) OX So eee ceca ee Se es ee ee 
Senu ce achivitiesse: — aes eae See ee ee eee et 


53 


CONTENTS. 


Report obuthe “Worester.. Sues 2 ae eRe or et ey I een ans ae 
National forestry: policy2 22 2222 oa ee ee Seer rio seb eos 
Horestry in VAlaskas se ee i oon oe cpp Serta ety Seng Parr ret 
Mhespersonnelof the Morest Service. 222 5 -8— e e e he eae 
National Forest receipts and expenditures_______________________-- 
The National Forest properties 
GOCE HIO Me eens ARE es Ee ede 2 See ee ns ee as ae eek 
INationalehores® “mana rement lo 26 aoe 2a eee 
TES SE SCH eee ee eae a ee OY AY eee 
Informational and educational activities 

Report of the Chemist 
introduction 26 =e 2 ee eo a FE Ee ae Fs ee egress 
Researches in agricultural chemistry 
Agricultural chemical technology 
Work for other departments 
WOVORAT VES ELS A ELON Ge AES er i a A Ya oa 
Enforcement of regulatory statutes____s2L--u- 2-22 -_-- 4 eee 

Report of the Chief of the Bureau of Soils 
SIGUA SEEN a a cana a em we re ee i a ae a 
Chemical investigations 
Fertilizer investigations 
Concentrated fertilizers 
TASES HOY EXD 0 Yo 1 1B 7 Oy C0) 8 ae a ee is Mean te OT ra Pe hye ie ee Ce 
Phosphate investigations 


TESTA Ln ae epee eee BARN eae nT ee ee tome os ee ee ee ORE 
Soil “physics_- ==) "eerste ee ee eaely Sn eee yt Pee 
MGpOri Or tite, KiitomOlOfIst "=o See oe a 
Heciduous-truit insect-investications == ieee ees ae 
Work on the gipsy moth and the brown-tail moth__--__--__-________ 
Cereal’ and forest) insect investigations=__=—- S89 _s4:gRsies Ta S58 
Stored-product_ insect investigations —— = = sect eee See 
Tropical and subtropicalifruit insects!s e285 sis ee Saar Ses 
Vegetable and truck-crop insect investigations________4.-_--___-____ 
Southern field-erop insect investigations_____--+------_-_-+-__--_=- 
Insects affecting the health of man and domestic animals____---_-_~_ 
Insects affecting forest resources and shade trees___-__-------_---_ 
Bee-culture sin esticationss trates sheet e airy Sysiisy ohh veyed eet aa tee 
IMsectsPeSt SUT VEY a Se ee ee Ie Rare ae 
Report of Chief of Bureau of Biological Survey_—_+---------_-__=_---_- 
Oncanizabicn or the buneaue- + = ee Se EE eee 
HCOnOMmiGninvesticablons= = = — === eS = rere se eee se Freee tees ees 
Hood-habits research 22") === 5" =2- eil en ee re) oe ene 
Biolociealsinwvestigations ——<==-- "=> s- Seaitestiessss Sia ereae 
Protection of land fur-bearing animals in Alaska___-------_____--_- 
The “Alaskan reindeer, industry <2 2852 We pee ae Se ee Sie ee 
Gameé-and' bird reservations. == — =“ "streees See ee Rise Gre vere 
Migratory-bird_treaty. and) Whacey Acts= 22 255s seer ee eee 
Publication ‘and informational™worke 2-227 ots thins eae seers 
Report of the Chief of the Division of Accounts and Disbursements____~ 
@haractern ofthe: work 2222 82222 es2 Ss Se a a oe eee 
Wionkwo Gries Veale ter ae Se ee ea eee eee 
Report of the Chief of the Division of Publications_____________------- 
Sen OE ys ee ee See Ee Se Se Se eee ee eee 
Besislation.afiectsperiodicals—_..-==--2- ue ts Saisa tee 


VI CONTENTS, 


Report of the Chief of the Division of Publications—Continued. 
Printing funds returned to Treasury 
Kditorial force must be strengthened 
TN AVS Zeta Cove 08H ALD C2 op ee 9 a SoA 2 Ok i a ie eh a 
Cost of publications of the year 
New publications 
Indexing work 
DOTS GUD EVO ee es a Re 
Mailing list revision 
Illustrations work 
MEOLION GP ICEUTES eae ee OS yea i Ee ade 
Addressing, Duplicating, and Mailing Section 

Report of the Librarian 
PA CCESSLONS = 2 LS LE A Ak ESET Se 
eaten 0 Serr a a eee ne ele nee Mb EE aR nnenm ee eee UR 
NSS VO LHe ser We ye a a a a yrs, AN ah IE 
Bureau and division libraries 
Bibliography 
TB ann OUT TN a a seg et ae Spee ee See 
Exchanges and mailing lists 
Order work and bookkeeping 
DUR rear 2S ea aa ae OR 
Library appropriation 
Library building 
BAST FO SN TCO ie de ir gl era ae ns 

Report of the Director of the States Relations Service_____-_______-___-_ 
Mera tT CC tL Oa a Se a EE TIS EE 2 
Office ofithe#DirectOr. 220. 622 S5 ei Pee ee LA eee 
Office ofsExperiment 'Stationsi2t2 92242203 ee een ei see 
Office of xtension: Work. 23 22 EE ee ee ee ee 
@Ofticesof Alome LE conomicss2 2222 3 Sie eae ae ee ee 

Report. of the Chief. of the Bureau of Public Roads ----2)—=- —- 2) 
Imitvoductloniss S25 > oa sua ee ee a A CE ES a SS Ae ee 
The-Kederal shighway act=—s< 2s ta sae a a ee eee 
OTVZANIZAC ON {CHANT SS eww ah 1 Ey SE TE Ae PE ee 
Nation alsfores tyro sae ass ulster skys oe Oye ea re eee ee 
Distribution of surplus war materials, equipment, and supplies____-~ 
Roadsmaterial tests-andsreseareh === t= ee ee 
Heonomicvinvestigations and researchis et 18 _wsasas ha ie ee 
Foxtension, aActhivitles# isu _ ave LT 8 eee ie es hye ge 
Harm-irricationwnvestigations,:_—.-.2- (2. =e ae eae ee 
Marm-arainacesinvestizations’ == 225 250 2 a eee 
Farm-engineering investigations ____________=-4=-+2-L4-sL_ 2 i 2 ke 
Distribution. of: surplusiwwar iexplosives. 22 se2e ee) teed Ne se ee 

Report of the Chief of the Bureau of Markets and Crop Hstimates_______ 
Divisioniot Mralits;and: Vegetables 22222. See eee ieee ee eee 
Division.of hive Stock, Meats, cand Wool Ss: fie eee Oe ee ee 
Divisionwot® Dairy and Poultry Productshos=s2seee ess Sane sites 
Division JopfElaymeed, fandsSeediss #0 shin te ees Se ee eee ee 
Division OoLCottonmMarketing 2-2 ==" | 2. ae ee eee 
Sereea Tiras) a al SOT ae i 2S a a eS te 
Division of Crop and Live-stock HWstimatess=-22 4 Sosa ss ae te 
Divigionsotelntonmatione = — toes ae ee ee ee ee eee 
@ostscof-marketing: -Division) 2 = == ea ee eee 


CONTFNTS. 


© 


Division of Statistical and Historical Research_~-___-----___-+_---- 
Divasione ot Cooperativechelations=2 2-2 a eee ee 
Administration of the United States warehouse act__-----_-__-_-__-- 
Completion of the work of the Domestic Wool Section______-__-_--_ 
Operation of Center Market, Washington, D. C__------------------- 
Publications issued during the fiscal year 1922_____---__-_-____----- 
Publications in press on June 30, 1922, with approximate titles______ 
Report of Chief, Office of Farm Management and Farm Economics____-_- 
ISTIC hein StOGyAO Lao tl Ce eee eee ee ee ee ee ee ae 
Wiorkerorstiscalt year il O22 tes ae ee eee 
Publications of the Office of Farm Management and Farm Econom- 


Report of the Packers and Stoekyards Administration_______________-_- 
The Packers and Stockyards Administration____-----__-_-___________ 
Aronciesssubiect-ro-the-a Chess eae an eee Be ee 
General-rules-and “regulations =2.04 67 2 Ds ee ee oe eee 
DOG) E21 0 C0) 6 pene ae ee ee eee Ne Oe eee ee EE 
ANGIts*and=Teportse a ee eA EN es, SR es 
Trade*practices, handled’ informally 222222 e. 26 eee oe eee 
Normals proceedings a= See kg be Oe ee ae es A ee 

eport-or- the: Solicitor ss. a Se ee oe 
Collection and distribution of excess profits on wool clip of 1918_-_- 
Kansasvelaims | oo te foo 4 eo EOL a Sk SA Oe Be OOF 2 Sa 
Alleged violations by department employees of traffic regulations___-_ 
‘Conferences with manufacturers and producers of foods and drugs 

and otheir-attorneys:. 2-2 Ss tek See ee eee ee ee ee 
IRhesivetionalo Hh OLreSts)2. 2. = a 8 eC a ee eee 
Medornleni@ soad Actas saute SS. ee ee te ee 
HOOGIANG TORUS S08 Cl ae Fe eee 
ARHeRINSeCtiCl desea Chas saa ae eS eee eee ee 
ithemmicratory-pird treaty, acho a ee eee eee 
eI PIa ACO Ys PAC ae ee ee ee Re ec eS ee es ee 
BITdeTreservachions PreSpaSs: law see k= ae ee ee eee 
Pissah same preserve law 2222 oe a ee 
Nationalshiorest) came reculationss22 = = oa ee ee eee 
Fwenty-e1rehLnOurwMaW2= = 2s) eee ee ee 
Meatinspecti Oni la Wees see Lae! a Sas ee Ne Se ee 
Walt S=Ser umn - COX RAC bee = See ee ee ee ee ees 
Acts regulating interstate movement of live stock from quarantined 

districts, prohibiting interstate movement of diseased live stock, 

and prohibiting importation of diseased live stoeck__________--___ 
Pan tag uacantine: a Ch. == see aS ee a ee ee 
LE LEREDN ee Bere 6 ID OVER YG) ope emcee a a De ee ee ee ee ae ee 
UmitedeS tates warehouse acti==sa-8es2 = oe a ea eee 
United statesiorainvstanG@ards abe ose ees eee ee ee 
CentersMarket acta esate tae ee a Be RS eh ie ee ee 
COECOMEHUEUTES ale bse ere ae ee Ee ee ee eee 
Hoods produets=in Spechionmla was 22s ee = =P ee 
WapDErAWOlStea dieA GEE aon sca ar eee eiad eee eee a Ug 
RAECKEESTOTOISLOCKYANOG, ACLs sete a ate ae ee ee es ee 
HEMEL wacel-DOW CP icd Cu oe = ae ee ee re ee 
VETS eo UEea 0 ype eda we ee ee ie ee Se ee 


Ps 
Report of the Chief of the Bureau of Markets and Crop Estimates—Continued. 


VIII CONTENTS. 


Page. 
Report of the Insecticide and Fungicide Board_-_________-_-___________ 595 
Interstatewamples =a sacs ee ee A 597 
import ‘samples: s=— 22 Se eee ee ee ee eee 598 
Special sinvestications 2. 5.50 ee Be eee 598 
Report of the Mederal Hortieultural, Board. --2=23= 3 3 eee 603 
Rueldscovered — 22 — 2s = a eae ee 8 en Pe le ae FA ee 603 
Controlsofimportant new plant eestS sa ee a 603 
The nursery-stock, plant, and seed quarantine_--__________________ 613 
Record of entry of restricted plants and plant products_____-_______ 614 
Port-anspection ‘service {22 22 32 ee pp ear eee ee ee 622 
Terminal inspection of mail shipments of plants and plant products. 624 
Convictions for violations of the plant quarantine act_____________ 624 
New and revised plantiquaran tines es ee ae eee 624 
List of current quarantine and other restrictive orders____________ 625 
Report or the Office ot HM xhibite= ee Se ee ee een 629 
Hxhibitcat ithe: National Dairy: S10 we = eee ee ee ee Gailin 
international Hay and Grain as howe. = se ee ee 631 
Brazilian International Centennial Exposition_______________-____- 632 
Annual report of the Acting Director of the Fixed Nitrogen Research 
Laboratory for the fiscal year ended June 380, 1922______-_______ 633 
Hstablishment of laboratory. ee oe Se aga es, 633 
Previous iworksiof the,laboratony 22-2] 5 es ie eee 634 


Work of the laboratory for the fiscal year ended June 30; 1922. 2 6385 


REPORT OF THE 
SECRETARY OF AGRICULTURE. 


ab a Listy ot 


i 


a 


ih 


SF ete 4 ge Nae 
Ars fa Pens 


3 a. 
re, eis 2 il eye i 


ada | ie hn es ahi 0 je am egbacre ea 
i= * j 


i. td 


apt he rly at 9 Qhggs 4m rr 


iors yew him. eae 


peaeyy, ye 


‘ 2 t 1 - a ~ 
i a ¢ : : , : an 


nh lle, me PN Sn anette 


mat ebm pints ee 


1423 


for) 

~N 
a’ 
Lid 
V2 


LIBRARY | 
NEW YORE 
BUTANICAL 

GARDEN 


REPORT OF THE SECRETARY OF AGRICULTURE. 


WasuineTon, D. C., November 15, 1922. 
To the PRESIDENT; 

If financial rewards were measured out in proportion to the results 
of honest, productive effort (unfortunately they are not always), 
the farmers of the Nation would have little reason to complain of 
their returns this year. In contrast with various other groups of 
workers they have produced abundantly and without cessation. This 
year the acreage of the 14 principal crops is about 337,000,000 acres, 
which is 7,000,000 acres above the 10-year average, and but 1,000,000 
acres below last year. Production of these 14 crops is estimated for 
this year to be a total of about 265,000,000 tons, which is 11,000,000 
tons above last year and above the 10-year average. This great total 
is the result of long hours of hard work, aided by favorable weather 
conditions. If the relationship between prices now was such as ex- 
isted before the war, this would be a prosperous year for agriculture, 
and consequently a prosperous year for the Nation. With the dis- 
torted relationship of prices at the present time, the farmers, not- 
withstanding their hard work and large production, find themselves 
still laboring under a terrible disadvantage as compared with other 
groups. There is food in superabundance, and this contributes to 
the prosperity of business and industry for a time, but the inade- 
quate return which the farmer is receiving, and has received for three 
years, inevitably must result in readjustments in the number of peo- 
ple on the farms and in the cities, which will not be for the continu- 
ing good of the Nation. 

In my report last year I dealt at some length with the unfavor- 
able economic conditions affecting our agriculture, and pointed out 
particularly the greatly reduced purchasing power of the farmers, 
who comprise about one-third of our population, caused by the decline 
of prices of farm products to below the pre-war level, while prices of 
most other things remained from 50 to 100 per cent above the pre- 


war level. Much of what was said in my report at that time applies 
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to conditions now existing. There has been some increase in prices 
of farm products, but there has not been much improvement in the 
general relationship between the prices of the things the farmer pro- 
duces and of the things he buys. 

Harvest time last year found most agricultural products selling 
at bankruptcy levels. During the early spring of this year the 
farmer’s condition was improved by substantial increases in- the 
prices of many farm products, although this improvement did not 
inure to the benefit of the farmer as much as it should, since the 
major portion of his products had passed out of his own hands. Of 
the 12 representative farm products—cotton, corn, wheat, hay, pota- 
toes, beef cattle, hogs, eggs, butter, tobacco, sheep, and wool—‘, cot- 
ton, corn, cattle, hogs, tobacco, sheep, and wool, show advances in 
prices this year as compared with the same month last year. The 
other 5 were selling in September at prices lower than the prices 
in September, 1921. If we take all farm products and express prices 
in terms of index numbers, we find that the index for August, 1922, 
stood at 123 as compared with 122 for the year 1921. 

The index number varies somewhat with different regions. 
Roughly speaking, it is lower from Ohio east, about the same in the 
Middle Western States, lower in the Northwest, and considerably 
higher in the Southern States, the latter being due to the very 
substantial advance in the price of cotton. 

While the prices of many important farm products have advanced 
considerably over last year, this advance has been accompanied by 
equally large or larger advances in the price of other commodities. 
For example, the index of wholesale prices of commodities other 
than farm products was 176 in August of this year as against 150 
in August, 1921. For a time last spring farm prices had advanced 
more relatively than prices of other things. This advance was not 
fully held, as was to be hoped for. The index of purchasing power 
at the present time is about what it was in December, 1921, which 
was at the lowest point since the war. In August and September, 
1922, a given unit of farm products could be exchanged for only 
about two-thirds (64 per cent) as much of other commodities as 
that same unit would have purchased in the year 1913. At the time 
this report is submitted an encouraging advance in farm prices is 
being registered and the future looks decidedly more hopeful. 
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LOW PRICE FOR FARM PRODUCTS—HIGH PRICES FOR OTHER 
COMMODITIES. 

Among the causes which contribute to the abnormal relationship 
of farm prices to the prices of other things may be mentioned: 

Overproduction of many farm crops. 

Continued high freight rates. 

The maintenance of industrial wages at near war-time levels. 

Economic depression and depreciated currency in European 
countries. 

Interference with the efficient functioning of necessary industries. 

Unreasonably high costs of distribution of some farm products. 

Some contend that there is no such thing as overproduction of 
farm products and can not be as long as there are people in the 
world who suffer for food and clothing. On the same line of reason- 
ing it can be argued that the production of automobiles will be inade- 
quate until every man and woman and every boy and girl of high- 
school age owns one. There is overproduction, so far as the producer 
is concerned, whenever the quantity produced can not be marketed 
at a price which will cover all production costs and leave the pro- 
‘ducer enough to tempt him to continue production. And whenever 
there is such overproduction the output will be reduced either by 
conscious effort on the part of the producers or by the operation of 
économie laws which drive the less efficient producers out of the 
business. The fact is that for three years in succession the farmers 
of the United States have produced more of some crops than could 
be sold at prices high enough to cover production costs. 

It will never be possible for the farmers to relate their production 
to profitable demand with the nicety of the manufacturer, both 
because they can not control the elements which influence production 
and can not estimate demand as closely. Neither will the farmers 
ever be able to organize as have the labor unions, and by rules and 
regulations and disciplinary measures compel obedience to policies 
adopted. They can, however, bring about a better adjustment of 
production, and especially of marketing, to the needs and purchasing 
ability o. possible customers, if they will perfect their organizations 
and call to their aid men skilled in interpreting conditions which 
influence supply and demand. Better adjustment of farm produc- 
tion is worth striving for. Both the farmers and the consuming 
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public would be benefited through more stable production and there- 
fore more stable prices. 

There were substantial reductions in freight rates on farm prod- 
ucts during the year, but rates still remain far above pre-war levels 
and constitute a heavy burden on agriculture. In the case of some 
crops grown at considerable distance from the large consuming 
centers freight rates are now prohibitive or so nearly so as to make 
crop readjustments imperative. If this condition should continue 
industrial readjustments must follow, our manufacturing centers 
gradually being shifted westward toward the great agricultural sur- 
plus-producing regions. In the case of some crops, notably fruits 
and vegetables, the higher freight rates tend to benefit eastern 
farmers at the expense of western and southern. In the case of the 
coarse grains and hay, however, the finished product of the western 
farmer is to. some extent the raw material of the eastern farmer and 
the advance in freight rates hurts both. 

The cost of labor is one of the largest elements which determine 
the price the farmer must pay for what he buys, whether it be trans- 
portation, fuel, implements and machinery, clothing, or what not. 
The success of industrial labor in holding most of the gains in 
wages secured during the war period and the two years following 
accounts for a considerable part of the higher prices the farmer is 
now paying for what he buys. Wages of men working in organized 
industries, including transportation, remain at 50 to 100 per cent 
above pre-war levels and are perhaps within 10 per cent of the high 
level of 1920. These wages are carried into the price of the things 
produced. The farmer’s income on the other hand is down to or 
below the pre-war level. The farmer benefits when there is full em- 
ployment for labor and when wages are good, because the wage 
workers can then buy freely of farm products. There is a limit, 
however, beyond which consumption is not increased, and as wages 
advance beyond this point they add to the cost of the things the 
farmer must buy and thus increase his own cost of production with- 
out in any way enlarging the market for what he produces. 

The depreciation in the currency of European countries and the 
general economic depression existing there tends to narrow the 
outlet for our surplus crops. During 1921 we exported large quan- 
tities of agricultural products, especially those products which were 
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selling at ruinously low prices. This export movement has been 
decreasing. European agriculture is gradually being restored and 
necessity requires restricted buying by the consuming public. An- 
other phase of this export movement is the postponement of European 
buying. In times past the tendency was to come into our markets 
promptly and lay up farm products in store. Now the tendency 
overseas is to use up all available domestic supplies and import as 
little as possible. This requires us to hold our own exportable crops 
longer than before and adds to our credit and storage difficulties. 
The condition of our agriculture would seem to justify a thorough 
study of the international situation as it bears upon the outlet for 
the products of our farms. 

Conflicts between employers and employed in necessary industries 
directly injure the farmer in many ways. When men are out of 
work food consumption is necessarily reduced, notwithstanding 
strike benefits paid. When the dispute affects transportation, the 
movement of farm products is seriously interfered with. During 
the recent railroad strike, for example, many fruit and truck farmers 
were unable to move their perishable products, and as a consequence 
suffered very heavy losses, running into many millions of dollars. 
Delays in transportation cause heavy shrinkage in live stock mov- 
ing to market, as well as damage to many other farm products re- 
sulting from deterioration because of delayed movement. As a re- 
sult consumers in the cities are compelled to pay unreasonably high 
prices, while producers on the farms must take lower prices. The 
effect of the transportation strike will injuriously affect the farmers 
long after the men are back at work, because of the impaired con- 
dition of the equipment. So also farmers suffered severely from the 
coal strike. In many sections thrashing was delayed, at heavy loss 
through exposure of the grain to the weather. Farmers were com- 
pelled to pay exorbitant prices for such coal as they were able to 
buy, and the necessity of moving coal when finally the mines and the 
railroads resumed operations interfered materially with the prompt 
movement of farm products. 

Cost of distribution of farm products rémains high, notwithstand- 
ing frequent violent denunciations of profiteers in the cities. In 
part, this high cost of distribution is caused by the multiplication 
of distributing agencies during the past six years, in part by the 
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increase in rent, wrapping paper and containers, twine, ice, etc., but 
in larger part by the higher wages which employees in the distrib- 
uting business have been able to maintain. 

Although not directly affecting the price of farm products, the 
tremendous increase in taxes has added a burden which is very heavy 
to carry. In most farming States taxes on farms have more than 
doubled. On 155 farms in Ohio, Indiana, and Wisconsin in 1913 
the income available for the owner’s labor, profit, interest on capital, 
and taxes—that is, receipts less expenses other than taxes—averaged 
$1,147 per farm. ‘Taxes averaged $112 per farm, which amounted to 
9.8 per cent of the foregoing income figure. On these same farms in 
1921 the estimated income available for labor, profit, interest on capi- 
tal, and taxes averaged $771 per farm. The taxes in this year were 
$253 per farm. Taxes, in other words, absorbed one-third of the 
farm income in 1921, as compared with less than one-tenth in 1913. 
Between 80 and 90 per cent (the percentage varying in different sec- 
tions) of the taxes paid by the farmer is for expense within the 
county, the larger items being schools and roads. Such taxes, there- 
fore, are within the control of the majority of the people in the 
county. Nevertheless, the increase in taxes is proving to be one of 
the most frequent subjects of complaint by farmers, as answers to a 
questionnaire sent out by this department showed very clearly, and 
during the next few years the whole question of taxation will evi- 
dently receive considerable attention by thoughtful farmers. 


HOW THE FARMERS ARE WEATHERING THE STORM. 


The production records of this year furnish a vivid illustration 
of the vitality of American agriculture and of the courage and hope- 
fulness of the American farmer. Certainly no other industry could 
have taken the losses agriculture has taken and maintain produc- 
tion, and we have no evidence to show that any other_group of 
workers would have taken the reduction in wages in the spirit in 
which the farmers have taken their reduction. 

Many thousands of farmers have not been able to weather the 
storm, notwithstanding their most strenuous efforts. Thousands who 
purchased land during the period of high prices, making a small 
payment down, have been obliged to give up the struggle, let the 
land go back, lose all the money they paid for it, and start anew. 
Many thousands of renters who had substantial savings invested in 
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farm equipment and live stock have gone through the same experi- 
ence and have lost everything. A pathetic picture which illustrates 
this comes in a letter from a farmer in a western State. He writes: 

“Our neighbor joining us on the east, a hard-working man, had 
rented 320 acres of land. He and his wife and one hired man 
farmed it. They had about 100 head of cattle and about the same 
number of hogs. The 1st of December they turned everything over 
to the landlord, save one team, which they hitched to an old wagon, 
put in their household goods, got in the wagon themselves, and 
drove away to town to get work at day labor and make a new start 
in life.” 

Most farmers have succeeded in maintaining themselves and their 
hold on the land by the exercise of the most rigid economy. They 
have refrained from buying anything they could possibly get along 
without. This enforced economy has contributed very much to the 
difficulties of manufacturers, dealers, and retailers, who are largely 
dependent upon farmers for their customers. Manufacturers of 
farm implements and machinery especially have suffered, farm pur- 
chases of such having decreased enormously since the summer of 
1920. The result of this has been a steady depreciation in farm 
equipment. 

Labor cost of production has been greatly reduced, both by lower 
wages paid farm hands and the reduction in the amount of labor 
employed. In the case of farm wages, in 1922 they were but 36 
per cent above the 1913 level, having declined 38 per cent of the 
high level of 1920. Perhaps the larger reduction in labor cost of 
production, however, has come through longer hours and harder 
work by the farmer, the farmer’s wife, and the farmer’s children. 
To some extent the work of the children has been at the expense 
of their education, a matter in which the entire Nation may well 
feel concerned. 

Jn addition to rigid economy in the purchase of such things as 
implements, machinery, and in the making of needed improve- 
ments, apparently there has been a much to be regretted reduction 
in the farmer’s standard of living. It is not possible to measure 
this with any degree of accuracy, but our reports show that for 
the year ending August 1, 1922, there were slaughtered on the 
farms 10 per cent fewer hogs than in the year 1921 and 20 per 
cent fewer than in the year 1920. 

25684—acr 1923-2 
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With a view to reducing market costs there has been a very large 
increase in the number of cooperative marketing associations, large 
and small. Such associations, when well conducted, effect consider- 
able savings in marketing costs. In addition, they are decidedly 
helpful in indirect ways, such, for example, as directing attention to 
the grading of farm products and prices as influenced by grades, to 
the need of regulating the amount marketed to what the demands of 
the consumers will absorb at a fair price, and in general to the 
economics of agriculture. Soundly organized cooperative associa- 
tions are now able to command the credit needed to enable them to 
market crops in a more orderly fashion. As sound principles of co- 
operative marketing become better understood and applied, the bene- 
fit growing out of such associations will correspondingly increase. 
The department is gathering information on successful cooperative 
methods at home and abroad. 

The need of better quality in both crops and live stock is more and 
more coming to be realized. This is indicated by the increase in the 
number of pure-bred sires and the organized movement in many sec- 
tions of the country to replace inferior stock with better. 


HOPEFUL ASPECTS. 


Notwithstanding the continued low purchasing power of farm 
products, it is fair to say that in general the farmers of the United 
States are in a better position financially now than they were a year 
or 18 months ago. Farm products are selling at considerably higher 
prices, and it is estimated that the aggregate value of the crops in the 
country this year is about a billion and a quarter dollars more than 
last year. Considerable quantities of these crops will be fed and the 
increased value will not be wholly recovered to the farmer, but the 
bare fact that such a large increase in money will reach the farmers’ 
pockets this year is most gratifying and reassuring. 

The advance in price of cotton has been most helpful throughout 
the cotton-producing States. While the crop is short in many areas, 
the cotton-growing country as a whole is probably in better condi- 
tion financially than it has been for three years. 

Considerably higher prices for wool, lambs, and sheep have re- 
sulted in pulling the,sheep industry out of a slough of despond and 
setting it on its feet again. This is especially helpful to the indus- 
try in the range country. 
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Right through the period of depression hogs have been selling «t 
considerably higher prices relatively than corn. This has enabled 
farmers in the great corn-producing States to secure much higher 
prices for their corn by feeding it to hogs than they could get by - 
selling it as corn. Thirty-five to forty per cent of our corn crop is 
fed to hogs. Hog prices continue relatively higher than corn. 
This is stimulating hog production and there is danger that it may 
be overdone another year. 

On the whole it has been a fairly satisfactory year for cattle 
feeders, the prices for fat cattle holding gratifying levels. Growers 
of cattle in the range country, and especially those who have mar- 
keted inferior grades of cattle, have not been so fortunate. 

Credit-conditions have vastly improved. Interest rates have fallen 
as compared with a year and 18 months ago. The banks in the 
agricultural sections are in far better condition to serve their farmer 
customers and there seems reason to believe that this condition will 
continue to improve. 

The greatly accelerated movement of farmers, and especially 
farmers’ sons, from tie farms to the cities and industrial centers is 
one of the hopeful signs. It is not possible to measure this movement 
with absolute accuracy, but our best estimates indicate that during 
the months of July, August, and September twice as many persons 
left the farms for the cities as normally. This movement is in direct 
response to the willingness of the buying public to pay much higher 
prices for labor in the building trades, manufactures, and industries 
than for labor on the farm. When fair relationships between agri- 
cultural and other prices are restored and the capable worker can 
market his labor on the farm, whether by working for himself or for 
another farmer at wages which will compare favorably, all things 
considered, with the wages he is able to get in the city, the movement 
will again become normal. 

Another hopeful sign is the increasing willingness and desire of 
people engaged in industry, commerce, and finance to help bring 
about a more favorable adjustment for the farmer. Such people are 
coming to realize more and more the menace to themselves in con- 
ditions so unfavorable to agriculture as those of the past three years. 
Their attitude toward the farmer has changed from that of a benevo- 
lent paternalism such as was so much in evidence during the 10 years 
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preceding the war. They now understand more clearly that their 
own future is inseparably linked up with the farmer, and that in 
doing what they can to help him get on his feet again they are help- 
ing themselves as well. 


HELPFUL LEGISLATION. 

In my report of last year I called attention to certain legislation 
recently enacted by Congress which promised to be helpful in reliev- 
ing the agricultural depression. This promise. has been made good. 
The activities of the War Finance Corporation undoubtedly saved 
many thousands of farmers from bankruptcy and hundreds of banks 
in agricultural States from passing into the hands of receivers. The 
benefit came not alone from the more than $350,000,000 of new money 
which was made available for agricultural purposes, but from the 
renewed confidence which was inspired and the good effect upon 
interest rates charged by banks and other loan agencies. The meas- 
ures which made possible greatly increased mortgage loans on the 
part of the farm land banks and joint-stock land banks contributed 
materially to reheving the financial stress by making ‘it possible for 
thousands of farmers to refund their obligations and get them on a 
basis of deferred payments. These measures also were influential 
in reducing the rate of interest on mortgage loans. 

The amendment to the Federal reserve act which provides that in 
making appointments on the Federal Reserve Board due regard shall 
be had to securing a fair representation of the agricultural, as well 
as the financial, industrial, and commercial interests, makes proper 
provision that the voice of agriculture shall be heard on this powerful 
credit agency when policies are being considered which may affect 
agricultural credit or agricultural prices. 

The act to encourage the organization of farmers’ cooperative mar- 
keting associations by giving them proper standing under the law, 
and thus assuring them from improper prosecution by overzealous 
officers, has made possible and stimulated greater activity in the 
organization of such associations. 

The packers and stockyards act, which brings all packing houses, 
stockyards, and stockyard agencies under Government supervision, 
gives assurance that free, open, and competitive conditions will be 
maintained in the live-stock markets, and that farmers and stockmen 
will be protected against unfair and improper practices, as well as 
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combinations which militate against them. More than this, this act 
gives opportunity for the first time to make a systematic study of the 
marketing of live stock from the time it leaves the farm until it 
reaches the wholesaler of meats in the city. Out of such study there 
should come in time more efficient methods of marketing, and espe- 
cially more efficient methods of distribution. 

The grain futures act, which extends Government supervision over 
the grain exchanges on which grain is bought and sold for future 
delivery, gives a similar opportunity to make a study of the present 
system of grain marketing. Up to the’present time it has not been pos- 
sible to secure that information, which must be had to form an in- 
telligent idea of the effect of the dealings on these grain exchanges. 
If the act shall be held to be constitutional by the eilnrans Court, 
that opportunity will be afforded. 

The Joint Commission on Agricultural Inquiry, composed of mem- 
bers of the House and Senate, sat for many months during 1921, and 
the following winter made an extended report of its findings. This 
report contains a mass of material which will be exceedingly helpful 
in working out national policies designed to aid agriculture. It is 
the most comprehensive report on the subject which has ever been 
prepared. 

Congress passed a number of other acts of lesser importance, but all 
helpful. No Congress in our history gave more extended, sympa- 
thetic, and understanding consideration to agriculture than the Con- 
gress which convened in March, 1921. 

THE NATIONAL AGRICULTURAL CONFERENCE. 

In January, 1922, there was held in Washington a national agri- 
cultural conference, called at your request. This conference was 
attended by 336 delegates. Some 20 different national farm organi- 
zations sent delegates, representing all phases of agricultural activity, 
these delegates numbering 87 and coming from 37 different States. 
There were individual farmers in attendance to the number of 80, 
from 30 different States. There were 84 delegates officially connected 
with agricultural organizations of the different States. There were 
67 delegates representing businesses having direct relation to agri- 
culture, and there were 18 women delegates. 

Following your splendid opening address, the delegates were as- 
signed to various committees, and spent four days considering mat- 
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ters relating to agriculture. At the conclusion of the session the 
conference brought in a number of important recommendations, 
some of them suggesting legislation, some suggesting administrative 
action, and some suggesting certain matters which should have the 
attention of farmers and farm organizations. The details of the 
discussions and the recommendations were presented to you in a 
special report February 6, 1922. Favorable action has been taken 
on most of the more important recommendations of the conference. 
The presence of this large number of practical farmers from almost 
every State afforded an opportunity for conference between them 
and the workers of the Department of Agriculture, and this inti- 
mate contact with the delegates proved most helpful in stimulating 
department activities, especially along economic lines. The coming 
together of men of widely divergent views from so many different 
sections was most beneficial in every way. 


CREDIT LEGISLATION NEEDED. 


Among the recommendations of the national agricultural con- 
ference were two which dealt with the matter of farm credit. One 
urged the increase of the maximum which may be loaned to an in- 
dividual by the Federal farm land banks from $10,000 to $25,000. 
. The other expressed the need for a better system of credit for pro- 
duction purposes. Neither of these recommendations have been 
acted upon as yet, although the need of favorable action is urgent. 

In the more highly productive agricultural regions the amount 
required to be invested in the average-sized farm which is the most 

economical unit for the average farm family is so great that a 
mortgage loan limited to $10,000 is not large enough to meet the 
needs of the average farm owner. Many farmers are therefore 
deprived of the benefit of the Federal farm land bank system and 
just at a time when they most need it. This limit should by all 
means be increased to $25,000 as quickly as possible. 

Short-time or working credit used by the farmer comes from two 
sources, the commercial banks and the merchants, the latter also neces- 
sarily being carried by the banks. The trouble with this short-time 
farm credit is that very often the notes given run for a shorter time 
than the farmer needs the money, and therefore must be renewed, 
and often the rates are higher than farm profits justify the farmer 
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in paying. Our short-time credit system has been devised rather to 
meet the needs of business and commerce, both of which have a 
shorter turnover than agriculture. When business conditions are 
normal the farmer has gotten along fairly weli. In times of stress 
the forms of short-time credit upon which he is obliged to rely often 
force him to sell his crops and live stock at severe sacrifice. There 
should be made available to agricultural producers a credit system 
adapted to their particular needs. Particularly there is needed a sys- 
tem of intermediate credit under which the farmer can borrow for 
periods of six months to three years. This form of credit is needed 
especially for live-stock production and feeding and for develop-. 
ment purposes, such, for example, as the purchase of certain kinds 
of machinery, the building of silos and barns, the fencing and drain- 
ing of land, etc. The need for credit of this sort has been recog- 
nized for a great many years. The lack of it made necessary the 
activities of the War Finance Corporation during the past year. 
Agriculture should not be required to depend.on emergency organiza- 
tions of this sort. 

Congress has been giving consideration to this matter of inter- 
mediate credit. A number of bills have been before the appropriate 
committees for some months. It is very much to be desired that 
definite action be taken at the earliest possible moment. 


COMMODITY AND REGIONAL COUNCILS. 


With the desire to be of the greatest possible service in the task of 
restoring agriculture to a prosperous basis we have been making 
comprehensive studies of the conditions which influence the profit- 
able production of various crops, carrying on these studies through 
what we call commodity councils. These councils are composed of 
representatives of the various bureaus and suborganizations of the 
department which have anything to do with the crop being studied. 
The cotton council will serve as an illustration. Meetings of this 
council are attended by the people who understand the soils of the 
Cotton Belt, by those who have made a special study of varieties as 
adapted to certain soils, by the experts in cultural methods, by 
the entomologists who understand injurious insects, their habits 
and methods of combating them, by specialists who understand 
grading and marketing methods and the conditions which influence 
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demand, both at home and abroad, and by many others who have 
information needed to help bring about*the most economical produc- 
tion and marketing of cotton. It is expected that out of these delib- 
erations by the cotton council will come certain definite department 
policies with regard to cotton. When such policies have been for- 
mulated it is expected that meetings will be held with agricultural 
agencies and cotton farmers in the various cotton-producing sections. 
These meetings should result in formulating policies best adapted to 
the profitable production and marketing of cotton in the various sec- 
tions, and the various agencies interested will then undertake to 
-bring these policies to the attention of cotton growers through the 
cooperative extension agencies of the department and the various 
States. The same general policy will be followed with regard to all 
the principal crops. 

Out of the deliberations of these councils which deal with particu- 
lar crops it is expected there will grow regional councils which will 
consider in the same thorough and.comprehensive way the agricul- 
ture of important regions of the country. For example, in the spring- 
wheat region of the Northwest there are certain large agricultural 
problems peculiar to that region. The same is true of the winter- 
wheat region of the Southwest and Central West and of the Corn Belt 
region. The problems to be studied are not limited to the growing 
of particular crops, but embrace the marketing of those crops, the 
interchange of crops and commodities, and the relations between the 
agriculture and the industries of the various regions. 

It seems perfectly clear that developments of the past five years, 
the important changes in freight rates on agricultural and industrial 
commodities, and the uncertainties of the foreign market will make 
necessary important readjustments in agricultural production and 
marketing. Through such studies as are being made in these com- 
modity councils it is the hope of the Department of Agriculture to 
be helpful in making such readjustments. 


ECONOMIC RESEARCH WORK. 


On July 1, 1922, the consolidation of the branches of the department 
doing economic research work was completed, the new bureau being 
known as the Bureau of Agricultural Economics. Included in this 
bureau are the former Bureau of Markets, the Bureau of Crop Esti- 
mates, and the Office of Farm Management and Farm Economics. 
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The merging of these three units into one had been anticipated by 
an informal reorganization of their work. It is now possible to 
make a comprehensive study of ecoriomic questions involved in pro- 
duction, marketing, and distribution of farm products, following 
every step of these processes. This is necessary to secure for farmers 
the information needed to put American agriculture upon a perma- 
nently productive and profitable basis. Studies are under way which 
will cover every. process through which the more important products 
of agriculture pass on the way from the farm to the consumer. 

An intensive study is being made of the part distributors play in 
financing the production of fruits and vegetables, and the effect on 
production, distribution, and price. Also, studies are being made of 
the organized fruit-auction companies in the larger city markets. 
It is estimated that these companies handle about $150,000,000 worth 
of fruit each year, but little is known of them and their manner 
of doing business. Studies are being also made to secure detailed 
information on such matters as production, supply, distribution, and 
consumption of fruit and truck crops. 


MARKETING OF LIVE STOCK AND MEATS, 


Through cooperation with the buying and selling agencies at the 
Chicago market, live-stock marketing information is being gathered 
to show the State origin, number, and average weight of each grade 
of beef steers received, together with the average price paid and the 
final disposition. This information makes it possible to determine the 
seasonal supply of the various grades of steers arriving at Chicago 
and the number going to the country for further feeding or grazing. 
Information is also being gathered to ascertain the percentage of each 
market class of sheep and lambs in the total receipts at Chicago, and 
the average weight and price of these classes. Information of this 
sort is necessary as a basis for enabling producers and feeders both 
to plan their operations and to regulate the marketing of their stock, 
and becomes more and more valuable as it accumulates. 


COMPETITION AND DEMAND IN FOREIGN .COUNTRIES. 


As long as we export considerable quantities of wheat, cotton, pork, 
and other farm products, it is important that we be informed as to 
competition to be met in foreign markets and as to conditions which 
influence demand and price. During the past year the department 
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has had representatives in Argentina and in the Balkan countries, 
both of which compete with us to some extent, and in England and 
some of the other countries which buy from us. In addition to main- 
taining these representatives, two specialists were sent to Europe to 
make an economic survey of agricultural reconstruction there and to 
arrange for the interchange of information as to production and de- 
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mand in those countries. 


CROP AND LIVE-STOCK REPORTING SERVICE. 


Plans have been made to greatly improve and broaden the sta- 
tistical work of the department, especially as it relates to crop and 
live-stock production. A committee of experienced statisticians of 
national standing was called in and asked to consider carefully our 
statistical methods and make recommendations. This committee 
spent some time here and made recommendations of value, which 
are being adopted as rapidly as possible. 

For many years the department’s statistics on acreage and pro- 
duction of the principal farm crops have been regarded as very 
accurate. Live-stock statistics have not been so satisfactory, due in 
large part to inadequate funds. Congress gave larger appropria- 
tions for the current year, and in cooperation with leading live-stock 
producers a program has been worked out which -should result in 
much more reliable and complete live-stock statistics in the future. 
This program provides for the elaboration of the annual estimates 
of numbers of live stock on farms to show age and sex; preliminary 
and final estimates yearly of the calf and lamb crops of the range 
States; periodical estimates of the supply and probable movement 
of feeder cattle, sheep, and lambs in the range States; periodical 
reports of the numbers of cattle, sheep, and lambs on feed for 
market; periodical surveys of special live-stock producing areas; 
reports of the seasonal movement of cattle, sheep, and lambs from 
the range to the feed lots and from feed lots to market; semi- 
annual reports of the spring and fall pig crop, gathered through 
rural mail carriers and field representatives of the department; 
monthly reports of feed and pasture conditions. The Postmaster 
General has taken a personal interest in the success of these pig 
surveys made through the cooperation of his department, and they 
have been quite successful. The information with regard to the 
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production and potential supply of hogs is very valuable, affecting 
as it does the market for and price of corn as well. 


COST OF MARKETING, 


Cost studies in the field of marketing have been pursued in an 
effort to get at the actual costs of marketing farm crops by various 
methods. The services performed and their cost by each of the 
agencies in the marketing process are being studied. Particular 
attention during the past year has been given to the cost of mar- 
keting live stock in the Corn Belt States, the information in all 
cases having been secured from accounting records. Reports of 
these studies will be made public as they are completed. 


GRADES AND STANDARDS FOR FARM PRODUCTS. 


The necessity for establishing grades and standards for farm 
products of all kinds becomes increasingly evident. Clearly de- 
fined and generally accepted grades not only prevent innumerable 
irritations, annoyances, and abuses, but help the farmer produce to 
better purpose and with fuller understanding of market needs. In 
the case of many farm products acceptable and fairly well under- 
stood grades already have been established, such, for example, as 
the grain and cotton grades. For some time studies have been in 
progress with the hope of perfecting market classes and grades for 
live stock and dressed meats. This work has been carried on in 
connection with the market-reporting service, the tentative grades 
being used as the basis for the market reports. Numerous confer- 
ences have been held with producers and members of the trade, 
and recommendations and suggestions have been invited, so that 
when standards are adopted they will be suited to trade conditions. 
Illustrated bulletins describing the various classes and grades and 
defining terms are now in course of preparation. Manuscript for 
a bulletin on “ Market Classes and Grades of Dressed Beef” is in 
the hands of the printer. Similar bulletins will be submitted soon 
dealing with grades of cattle, hogs, veal, lamb and mutton, and pork 
carcasses, and cuts and miscellaneous meat products. 

The standards for grade and color of American Upland cotton 
and for American-Egyptian cotton were revised during the year 
and a change was made in the grade names by the introduction of 
the numerical system to supplement the present grade names. The 
revised standards will become effective on August 1, 1923. 
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Much progress was made during the year in the wool standardiza- 
tion work. More than 500 sets of the tentative wool grades have 
been prepared and distributed among wool manufacturers, dealers, 
growers, agricultural colleges, and others interested, every State 
being represented. In this way interested people are able to study 
the grades until they come to know them. 

Up to the present time grades have been formulated and rec- 
ommended for 14 of the more important fruits and vegetables. 
These grades have been brought to the attention of growers and 
dealers through demonstration work done in cooperation with State 
representatives and with organizations of growers. Assistance also 
is given to States in preparing and revising grades for a large num- 
ber of products. 

Tentative standards have been prepared for eggs, and attention 
is being given to the preparation of standards for live and dressed 
poultry. 

Tentative hay grades have been formulated for timothy, clover, 
timothy and clover mixed, mixed grass and timothy, and grass mixed 
hay. A complete exhibit of these grades has been prepared for 
display at conferences, conventions, terminal markets, and elsewhere. 
Also a bulletin on the subject “ Laboratory Methods in Hay Stand. 
ardization ” is being prepared for early publication. 


REVISION OF GRAIN STANDARDS. 


Complaint of the wheat grades, especially in the Northwest, led 
to a very thorough study of these grades during the summer and 
fall of 1921. Experts not connected with the department were 
employed to make a full investigation in the field. Many confer- 
ences were held with the trade and inspection departments, as well 
as with producers. As a result of these investigations some slight 
changes were made in the wheat and corn grades, and important 
changes were made in the rules governing inspection performed by 
licensed inspectors. In the hope of being of further assistance to 
the wheat interests in the Northwest, a price-reporting system de- 
signed to furnish producers and dealers with comprehensive infor- 
mation regarding market conditions and prices at the terminals 
was inaugurated. In addition to this, an extensive “ Know-your- 
own-wheat ” campaign is being conducted in cooperation with the 
extension directors and other agencies in the States of Minnesota, 
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North Dakota, and South Dakota. This program should aid_pro- 
ducers to know the quality and value of their wheat and enable them 
to market it to the best advantage. The ruling thought is that 
every effort should be made to secure conditions under which the 
actual milling values of the wheat will be reflected in the prices 
received by growers. At the end of the present wheat-marketing 
season we should be able to appraise fairly well the value of the 
changes in the inspection rules and regulations and of the educa- 
tional campaign. 


SHIPPING-POINT INSPECTION. 


The demand for Federal inspection of farm products at points of 
shipment becomes more insistent. Applications for such inspection 
already have been received from at least 20 States. The department 
has found it possible to render some service at shipping points, 
largely in cooperation with the various States, but it is quite impos- 
sible to comply with requests for such inspection until an additional 
appropriation becomes available. As most of the cost of this service 
is defrayed from fees collected, there seems no good reason why 
ample appropriations should not be madé. In the case of inspection 
at receiving points, for example, which has been longer established, 
the department turned into the Treasury during the past year fees to 
the amount of $128,000. The total appropriation for this inspection 
is $175,000. It is expected that both receiving-point and shipping- 
point inspection service will be largely self-supporting through the 
fees received, but as these fees go direct to the Treasury, appropria- 
tions must be made to the department. Such inspection is of great 
value to both producers and consumers. 


MARKET NEWS SERVICE. 


Some extensions of the market news service have been made 
through cooperative agreements with the States, whereby the latter 
pay the expenses involved. Insistent demands have come for a con- 
siderable extension of this service, but have been denied because of 
lack of funds. It has been possible, however, to disseminate market 
information much more widely than heretofore through the use of the 
radio stations of the Post Office and Navy Departments. At designated 
hours each day market reports are furnished to radio stations at 
Washington, Omaha, North Platte, Nebr.; Rock Springs, Wyo.; 
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Elko and Reno, Nev.; Arlington, Va.; and Great Lakes Ill., and 
also to 53 stations operated by State agricultural colleges and other 
broadcasting agencies. As a means of getting market information 
to the country the radio is growing to be quite popular. This sort 
of service is still in an experimental stage, but gives promise of great 
future development and usefulness. 


INCREASED ACTIVITY UNDER THE GRAIN STANDARDS ACT. 


The volume of business handled by the offices of Federal grain 
supervision during the past year surpassed by far that handled in 
any previous year. This is especially true of appeals from inspec- 
tions originally made by licensed inspectors. During the year 
31,689 appeals, or approximately three times as many as the pre- 
ceding year, were handled by the department. In addition to the 
handling of appeals on complaint of parties to commercial trans- 
actions, supervisors work in close contact with licensed inspectors, 
aiding them in inspection problems and in applying the standards. 
A total of 175,896 supervision samples were handled during the 
year to check the work of the inspectors in order to secure correct 
and uniform application of the Federal standards. 

The large and steady increase in demand for appeal service, as 
well as the desired supervision of inspections not made the subject 
of appeal but to secure correct and uniform application of the 
standards, has taxed to the utmost the personnel in some of the 
offices in the larger markets. This situation had become so serious 
by the close of the past fiscal year that it was found impossible to 
handle the volume of work, which by its very nature must be 
promptly and efficiently executed, on the available funds. To avoid 
a breaking down of the efficient organization which has been per- 
fected, the only alternative was to contract the service by closing 
field offices. Although serious protest was made by trade organiza- 
tions and individuals, it has been found necessary to close four of 
the branch offices. 


ADMINISTRATION OF THE UNITED STATES WAREHOUSE ACT, 


During the past year there has been an unprecedented increase in 
the number of applications received from warehousemen who operate 
on a large scale for licenses under the United States warehouse act. 
At the beginning of the past fiscal year there were licensed 238 cotton 
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warehouses, having a combined capacity of approximately 430,000 
bales. By the close of the year this number had increased to 268 
warehouses, having a combined capacity of 1,210,000 bales. The 
number of grain warehouses licensed under the act increased from 
56, having a capacity of about 2,110,000 bushels, to 263, having a 
capacity of about 14,441,000 bushels. The number of wool ware- 
houses licensed under the act increased from 5, with a combined 
capacity of 24,375,000 pounds, to 18, with capacity of about 27,500,000 
pounds. During the year 14 warehouses controlling space to accom- 
modate 68,395,000 pounds of tobacco were also licensed. Prior to 
the year 1922 no tobacco warehouses were licensed under the act. 
A marked interest developed also among warehousemen in sections 
in which no interest had been shown prior to this year. 

Three important factors have contributed to the substantial prog- 
ress made along this line during the past year: First, the more gen- 
eral appreciation on the part: of bankers of the value of warehouse 
receipts issued under the act for collateral purposes; second, the 
insistence on the part of some of the farmers’ cooperative associa- 
tions that their products should be stored only with warehousemen 
who were federally licensed; and, third, the recognition accorded the 
federally licensed warehouse receipt by the War Finance Corporation. 


SCIENTIFIC RESEARCH. 


Department workers in the field of research have been diligent 
during the year. Notes on work completed and progress made will 
be found in the reports of the various bureaus, which are being 
printed as separate documents, and in the various bulletins which 
have been issued during the year. A list of these bulletins is ap- 
pended to this report. In view of economic conditions especial interest 
attaches to investigations which may help in reducing the cost of 
production, such, for example, as improvement in varieties of plants 
and animals, more economical cultural methods, more complete con- 
trol over plant and animal diseases and insect pests which lessen 
returns. However unfavorable conditions may be, a lowering of 
the cost of production must benefit the producer. 

The extensive work in testing the relative value_of bin from 
exceptionally productive trees as compared with nonproductive ones 
seems to show a remarkable difference in the productivity of the 
resultant stock. Already this has been carried far enough with 
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certain of the citrus fruits to impress the industry with its commer- 
cial importance. It is believed that the same principles will be 
applicable to many other varieties of fruits. 

Continued studies of the effect of the length of day upon crop 
growth are yielding good results and promise to be helpful in con- 
sidering varieties of plants to be used in breeding work for different 
regions. 

Great progress has been made in recent years in solving the 
problem of the cause and control of many formerly obscure plant 
ailments, commonly spoken of as physiological diseases—such, for 
example, as the mosaic disease of sugar cane, corn, cucumbers, po- 
tatoes, and many other of the cultivated crops. Some of the diseases 
of potatoes and beets apparently belong in this same category. It 
is being found that these are infectious diseases which may be trans- 
mitted by different insects. Each new discovery in this most inter- 
esting field brings nearer the possibility of controlling or eliminat- 
ing these troubles, or of developing varieties and strains which may 
be resistant to them. Much of the failure in controlling some dis- 
eases is now known to be due to failure to recognize the fact that 
plants might be infected and capable of transmitting the disease 
without showing external symptoms. These researches have re- 
sulted in throwing much light on a field in which scientific workers 
previously have been almost helpless. 


BARBERRY ERADICATION. 


Efforts to wipe out some plant diseases by exterminating the 
intermediate host are encouraging. The warfare against the black- 
stem rust of wheat in the Northwest and against the white-pine 
blister rust in the forests are cases in point. The part played by 
the barberry in the transmission of the wheat-stem rust is now 
generally recognized, and scientists, extension workers, farmers, 
and people and communities interested in the wheat trade are co- 
operating in an extensive campaign to eradicate the barberry. The 
first annual appropriation ($150,000) for barberry eradication be- 
came available on July 1, 1918. This was increased to $350,000 on 
July 1, 1922. During the first two years of the campaign most of 
the effort was spent in getting bushes out of the cities, towns, and vil- 
lages, on the supposition that the greater number of harberry bushes 
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were located there, and also because they could be most easily and 
cheaply reached. In a farm-to-farm survey, which has been in 
steady progress during the last three summer seasons, 447 counties 
have been covered by squads of field men. It is estimated that it 
will be necessary to survey about 800 counties in all. More than five 
and one-half million barberry bushes have been found and destroyed. 
The magnitude of the task has grown as we got into it. Barberry 
bushes are found growing wild here and there, and especially in the 
timbered portions of the States bordering on the Mississippi River. 
The complete eradication of the bushes when they are found is 
more difficult than had been supposed. If portions of the roots are 
left in the soil sprouts may develop under favorable conditions. 
This makes resurveys necessary and adds much to the duration and 
_expense of the campaign. Many bushes are found in broken or 
rocky ground where it is impossible to remove the roots. Experi- 
ments in the use of chemicals as destructive agents are being made 
and seem to offer promise. With continued appropriations and co- 
operation on the part of interested parties, it is believed that the 
campaign against the barberry can be rapidly carried to a success- 


ful conclusion. 
WHITE-PINE BLISTER RUST. 


The white-pine blister rust, which has been destructive in some of 
the New England forests and has been mentioned in previous reports, 
has been found at points in the northwestern forests. A quarantine 
was promptly established, and by the vigorous application of methods 
of control which have worked successfully in the New England for- 
ests it is hoped to promptly check the spread of the disease. This 
disease is spread somewhat after the manner of the rust of wheat, 
the intermediate hosts being currant and gooseberry bushes. 


PREDATORY ANIMALS AND RODENT PESTS. 


Similar to the warfare against plant and animal diseases and in- 
sect pests is the struggle to control or eradicate predatory animals 
and rodent pests. The annual loss to agriculture from injurious 
rodents has been estimated to exceed $500,000,000. This has been 
materially reduced through the campaigns led by the scientists of 
the department, which have destroyed most of the rodents on almost 


100,000,000 acres of public and private land. The destruction of 
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predatory animals which cause losses of many millions each year 
is progressing satisfactorily. 


ERADICATION OF TUBERCULOSIS. 


Gratifying progress has been made in the campaign for the eradi- 
cation of tuberculosis. All of the States are cooperating in this 
movement, and at the close of the year 16,216 herds had been ac- 
credited and over 100,000 additional herds had passed a first test 
without reactors. This widespread demonstration of the possibility 
of freeing individual herds from the disease has resulted in increased 
confidence in the area clean-up method. Already 23 States have 
joined in this movement. In these States more than 150 counties 
had completed or were in the process of testing all of their cattle 
and nearly 300 more were making arrangements to begin the work. 
Compared with the previous year, area testing has shown more than 
a tenfold increase. The adoption of the area clean-up method has 
not only reduced the expense and increased the efficiency of the work, 
but the results already obtained have done much to strengthen the 
belief that bovine tuberculosis can be entirely eradicated. Con- 
clusive evidence is already at hand showing that tuberculosis in 
swine arises principally from infected cattle and that its elimination 
from the cattle on a given premises results in its gradual reduction 
in the hogs. Extensive surveys show that tuberculosis is only present 
in about 1 per cent of the cattle in 42 per cent of the areas of the 
United States, and that in a large additional area it does not exceed 
3 per cent. The remaining area is much more seriously affected, but 
the evidence at hand indicates that this costly disease will finally 
yield to the scientific methods now being employed. 


“(HE GRADUATE SCHOOL. 


The school designed to provide graduate training for scientific 
workers which was started in the department last year has already 
demonstrated its usefulness in increasing the efficiency of the scientific 
work. Also it has stimulated the younger of the scientific staff to 
increased effort to obtain adequate training. An increasing number 
of our scientists are taking leave of absence or arranging for part- 
time employment to enroll in the standard graduate schools. 

This graduate school has been a factor which has made it easier 
for the department to enlist the interest of the better class of gradu- 
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ates of our scientific and agricultural institutions. Many of these 
are now looking forward to employment in the Department of Agri- 
culture. The value of the work of the department and its capacity 
for service to the Nation will necessarily be determined by its ability 
to enlist trained men of the best sort. The experience so far indi- 
cates that the graduate school will be helpful in this direction. 


INCREASED SALARY STANDARD. 


The Department of Agriculture has suffered for vears under the 
limitation of the amount which could be paid to scientific workers. 
In the appropriation bill which was passed last spring Congress in- 
creased the scientific salary standard. The result has been decidedly 
helpful and has tended to check the depletion of the department’s 
scientific force. The maximum salary now fixed is still inadequate 
to enable the department to meet the competition from other scientific 
institutions and commercial organizations, but it is a decided im- 
provement over previous conditions in this respect. 

Not a large number of promotions have been made under the permis- 
sion given, but the knowledge that the opportunity for promotion is 
always open, combined with the opportunity for advanced training 
afforded by the graduate school, has contributed greatly toward rais- 
ing the morale of the department workers as a whole and has resulted 
in a marked increase in efficiency. 


THE WAR AGAINST INSECT PESTS. 


The warfare against insect pests grows in intensity. These pests 
are multiplying and doing increasing damage. Details of the cam- 
paigns of the past year will be found in the reports of the Bureau of 
Entomology and the Federal Horticultural Board. 

The cotton boll weevil is now found in all the cotton-growing States. 
During the past year it has caused unusual damage and brought 
about great loss to the cotton growers. There is some impatience 
that our scientists have not been able to bring it under complete 
control. This failure has not been due to lack of effort by the de- 
partment. The campaign against this pest has been waged with un- 
remitting vigor and each year some gains are made, notwithstanding 
the increased damage which is being done. The results of the lime- 
arsenate dust treatment give increasing assurance that where this 
method of control is properly applied it will be found most helpful. 
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The method is still expensive, however, and we have not yet been 
able to reduce the cost to the point where it can be profitably used 
on land which grows less than one-half bale of cotton per acre. 
During the summer experiments made in cooperation with the Air 
Service of the War Department give hope that the use of airplanes 
for the distribution of poisons may not only reduce the cost but 
extend the use of such ‘poisons generally in the communities. 

The fight against the pink bollworm, whichis regarded as an even 
more serious pest than the boll weevil, has given us great encourage- 
ment. This pest had gained limited foothold in Texas, Louisiana, 
and New Mexico. As a result of a conference of representatives 
from the cotton States, held in the early summer of 1921, changes in 
‘State laws were made which permitted more complete cooperation 
between the department and the States. With this enlarged author- 
ity our operations in Texas have been highly successful. The two 
worst infested areas in that State have been cleaned up. New out- 
breaks which appeared in two Texas counties in 1921 were attacked 
vigorously and up to 1922 recurrences of the pink bollworm have 
been determined in but three fields, these being on the Rio Grande 
in the Great Bend district, where trouble is always to be expected 
because of its proximity to Mexico. As an illustration of the need 
of constant watchfulness, an inspector of the department found in 
the personal baggage of a passenger landing in Baltimore from 
Brazil last summer some fifty-odd packages of Brazilian cotton seed, 
all infested with living pink bollworms. The passenger who 
brought these had intended to take the seed to the cotton section of 
Mississippi for planting. Had this been done, in all probability the 
fight against the pink bollworm would have been lost. The fact that 
there was an inspector at this port at that particular time and that 
he was zealous in his duties undoubtedly has saved the cotton States 
many millions of dollars. 

The Japanese beetle, which came to us with a shipment of Japanese 
iris, has become a serious pest, apparently one of the most dangerous 
insect introductions made in many years. In the area of original in- 
festation, where the insect has become most abundant, the damage 
to foliage and fruit is very alarming. This original area was quar- 
antined, and this has checked the rapidity of the spread of the insect, 
but it is extending its operations at the rate of about 5 miles a year, 
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and at any time may make extended jumps. During 1921 in some 
200,000 baskets of sweet corn which moved out of the infested dis- 
trict upward of 5,000 beetles were found. The insect may be car- 
ried by almost any of the farm, garden, florist, or nursery products, 
and also is a strong flyer. Hope of eradication was early abandoned, 
and while the rapidity of its spread can be retarded by eflicient 
quarantine, there seems no question but that in time this pest will 
spread throughout the United States. Holding it in check by means 
of a quarantine is important, in that it gives time to study methods of 
control, and especially to find and introduce natural enemies upon 
which we must rely for the most effective control. Large shipments 
of parasites of this Japanese beetle have been received. 

No new outbreak of the corn borer has been reported this year, 
but it has maintained itself in the previous areas of infestation. A 
correct estimate of the damage which may be done by this pest can 
not now be made, but there seems no doubt as to its threatening 
character. It may prove to be a very serious pest when it reaches 
the great Corn Belt, and particularly when it gets into the more 
southern regions of corn culture. Therefore, quarantine and control 
measures should be used vigorously. A hopeful development has 
been the discovery in the south of France of what seems to be a 
rather effective parasite of the corn borer. This parasite has been 
introduced and established in Massachusetts. Also, judging from 
laboratory studies, this same parasite will attack the native corn- 
stalk borer in the Carolinas and the sugar-cane borer in Louisiana. 
Apparently, also, it will destroy the larvee of the codling moth of the 
apple. It seems to be a benevolently active parasite, and everything 
possible is being done to make it at home here and encourage its 
multiplication. 


THE NURSERY-STOCK, PLANT, AND SEED QUARANTINE. 


For over three years Quarantine 37 has been in force. This quar- 
antine regulates and conditions the entry of foreign plants and seeds 
for propagation. It has been severely criticized, both by importers 
and many amateur florists and horticulturists. To give full oppor- 
tunity for such criticism and for considering it on its merits, I 
called a conferénce at Washington in May of 1922. This conference 
was largely attended by representatives of the various trade associa- 
tions, horticultural and agricultural societies and associations, both 
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regional and national, and officials of the various State horticultural, 
agricultural, and quarantine agencies. In addition, there were many 
individuals interested in horticulture, as well as delegates from Eng- 
land, Holland, Belgium, and France. This conference was helpful in 
making clear the conditions which led to the establishment and en- 
forcement of the quarantine, and many who have been very critical 
found reason to modify their views and their criticism. While from 
time to time it may be possible to make changes which will render 
this quarantine less burdensome and annoying, the need for it seems 
very clear. Most of our damaging insect pests have come with im- 
ported foreign plants. Even on the plants which were permitted 
entry under the quarantine during the last fiscal year there were 
intercepted about 500 different species of insect pests and also a con- 
siderable number of plant diseases. 


PROPOSED BUREAU OF HOME ECONOMICS, 


In the budget submitted for the coming fiscal year congressional 
authority is asked to create a bureau of home economics as one of 
the scientific bureaus of the department. The work in home eco- 
nomics was established in connection with the States Relations 
Service, and its development has been largely for the purpose of 
furnishing information and assistance to extension workers. The 
establishment of a separate bureau of home economics with a tech- 
nically trained and experienced woman as chief should enable us to 
extend our work in that field and render better service to the workers 
in the farm home and rural community. Properly extended, the 
work in home economics is so broad that it embraces relationships 
with nearly all the fundamental sciences. For example, different 
phases of nutrition work are already under consideration in three 
different bureaus, work with textiles in two bureaus, household 
equipment in one, household management in another, while work in 
dietetics, foods, cooking, clothing, and household decoration already 
is organized in our economics department. With the organization of 
a bureau of home economics it will not be difficult to bring about co- 
ordination and cooperation of the work already being carried on and 
to begin research in new fields which must be explored scientifically 
if the department is to render the greatest service to the home maker. 
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THE FOREST PROBLEM. 


The necessity of working out and applying a comprehensive plan 
for protecting, regrowing, and utilizing our forests becomes more 
obvious with each succeeding year. We now consume timber four 
times as fast as we grow it. At the present rate of wood con- 
sumption we should have about 4 acres of productive forest land per 
capita, and these acres should grow wood at the rate of about 50 
cubic feet per acre per year to supply a population equal to that 
shown by the 1920 census. This production of wood can not even be 
approximated unless we become more skilled in the art of growing 
and managing forests and of utilizing forest products with economy. 
This requires cooperation between the Federal Government and 
various States and the owners of private forest lands. The desire 
for such cooperation seems to be increasing on the part of all. 
There was a time when Federal efforts toward developing a con- 
structive forest policy were resented by owners of forest lands. 
Gradually that attitude has been changing, and during the past 
18 months I have had many evidences of both the willingness and 
the earnest desire of timber owners to avail themselves of Federal 
cooperation and technical skill. 

Through force of circumstances the main effort of the Department 
of Agriculture in its dealing with the forest problem has been to 
manage and protect the great national forests. In my report of 
last year I dealt somewhat at length with the general policies which 
have been followed in forest administration. These policies should 
be extended to cover the whole forest area of the United States, 
classing as forest area all land more suitable for timber production 
than for other purposes. The more quickly provision is made for 
this the better. 

Equal in importance to the growing of forests and protecting them 
is the best possible utilization of the wood. It would be very wise to 
enlarge the work of the department in the scientific study of wood 
utilization. The work it has been able to do in its forest products 
laboratory in Wisconsin has borne rich fruit and has won grateful 
acknowledgment from wood users of all kinds. The extension of 
such work as rapidly as possible will prove highly profitable to the 
general public. We are finding that the consumption of wood for 
many purposes can be greatly lessened through a better understand- 
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ing of how to use it most efficiently, and that much inferior wood can 
be utilized to good purpose. 

The establishment of additional forest experiment stations, espe- 
cially in the Lake States and in the New England area, is much to 
be desired. Atsuch stations we are able to make close-at-hand studies 
of matters affecting forest growth which can not possibly be made so 
well in any other way. 


FOREST LEGISLATION NEEDED. 


Tf it were feasible to enact a law which would provide for the ad- 
ministration of all our forests, National, State, and privately owned, 
under rules and regulations which would compel intelligent cutting, 
adequate protection, and economic utilization, that would be the best 
thing that could be done for the good of all the people. Such legis- 
lation does not seem feasible at the present time. It should be pos- 
sible, however, to enact some legislation which will have the support 
of the most forward looking people interested in our forests, and I 
sincerely trust that this may be done soon. Such legislation should 
provide: 

First, for the extension of Federal cooperation with the States in 
the protection of forests in State or private ownership, making such 
cooperation contingent upon equal expenditures by the cooperating 
States and also upon their compliance with adequate standards of 
protection. The limited cooperation which has been possible under 
present conditions has been very successful, and I think it is gen- 
erally agreed by those who are familiar with this matter that larger 
investments of public funds in cooperation with the States and with 
private owners would do more to stimulate timber growth than any- 
thing else that can possibly be done. The annual loss (amounting 
to about $16,400,000) from forest fires and the continued unproduc- 
tivity of much of our land is a shocking waste which should not be 
tolerated by an intelligent people. This loss can mostly be stopped 
through such cooperation as I have indicated. The use of Federal 
funds for the organization of a strong Federal agency for this pur- 
pose is justified to exactly the same degree that the use of the funds 
of the city for the organization and maintenance of a fire-fighting 
department is justified. 

Second, for more complete cooperation with the States in growing 
and distributing forest-planting material. In most States there are 
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regions better suited for timber growth than for any other purpose. 
Federal aid would have powerful and far-reaching effects in estab- 
lishing new forests where they are most critically needed. 

Third, for the purchase of timberland, which has been carried on 
under the act of March 1, 1911, should be extended as rapidly as the 
condition of the Public Treasury will permit. Such purchases repre- 
sent money invested and not money spent. The lands already pur- 
chased could be sold for more than they cost, and as the timber grows 
they will increase in value and become a continuing source of na- 
tional income. Aside from the direct value of such lands, such Fed- 
eral enterprise serves as an educational stimulus to the reforestation 
of near-by lands in private ownership, which is greatly to the public 
benefit. 

Fourth. There are large areas of lands in the unreserved public 
domain which are better suited to timber growth than to any other 
purpose, and similar large areas in Indian reservations which will 
ultimately be withdrawn as tribal properties and thrown open for 
other disposition. All of such lands ought to be included within the 
national forests. The practical way to do this is to authorize the 
President, with the assistance of some agency, such as the National 
Forest Reservation Commission, to classify and dispose of these 
public lands in accordance with their character and place in the 
national forests such lands as are best suited for forest purposes. 

Fifth. Provision should be made for research in the growing and 
utilization of timber on a scale adequate to present needs. While 
we are advancing rapidly in acquiring technical information, our 
present research agencies can not meet the demands of the existing 
situation as to timber use or new timber growth. 

Legislation which would include the five matters before mentioned 
vught to be enacted at the earliest possible date. It would give the 
opportunity for the working out and application of a forest policy 
suited to the needs of the Nation. When we look about us and see 
the extent to which we use wood in our daily lives and then reflect 
upon the fact that we are cutting down our forests four times as fast 
as we are growing them, the urgent need of developing a compre- 
hensive forest policy without further delay should be recognized by 
every man in a position of legislative or administrative responsibility, 
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Very substantial progress was made during the fiscal year in 
checking the inroads which forest fires are making in the timber 
resources of the Nation. During a season of unusual hazard the fire- 
protective organization on the national forests of the West was 
brought to the highest pitch of efficiency it has ever yet reached, 
with the result that in most cases threatening fires have been reached 
promptly and suppressed with the minimum of loss and expenditure. 
However, the greatest progress has been made in bringing under 
protection privately owned timbered lands. The increase in the 
appropriation from $125,000 to $400,000 for cooperation with the 
States in protecting forested watersheds of navigable streams, made 
possible a very material extension of the work. The area placed under 
protection during the past year was increased by 26,000,000 acres. 
At the same time the protective force was strengthened and im- 
proved in regions where the smaller appropriations of the past have 
admitted only the retention of a mere skeleton fire-fighting organiza- 
tion. Cooperation was established with two additional States—Ohio 
and Tennessee—making the total number now 26. The additional 
funds made it possible to meet emergency conditions in several States 
where the fire hazard this year was unusually great. 

The appropriation of Federal funds for this purpose has stimu- 
lated local interest in the efforts to safeguard the essential raw mate- 
rial represented by their forest areas. During the fiscal year 1922 
the 26 States cooperating with the department in fire protection 
along navigable streams expended for that purpose from their own 
funds a total of $1,897,000, an increase of about $830,000 over the 
expenditure of the previous year. In addition to these public ex- 
penditures, private owners expended approximately a million dollars 
in the protection of their forests against fire. Federal leadership 
has heartened both the States and the private owners in undertaking 
this work, with the result that a very substantial forward step has 
been made in checking the red scourge. 

According to the best information obtainable by the Forest Service, 
there has been an average of 33,500 fires annually during the past 
six years, burning an average area of 7,088,000 acres and involving 
an average annual immediate property loss of $16,424,000. The 
greatest loss and the greatest number of fires now occur in the regions 
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not under cooperative protection. About one-half the forest lands 
of the country outside the national forests are now receiving some 
form of systematic fire protection, but 166,000,000 acres of forest 
lands are still wholly unprotected from fire and the annual loss in 
such regions is appalling. We can not as a people rest content with 
such a showing. Such wholly unnecessary destruction must be 


stopped. 


FEDERAL-AID ROAD CONSTRUCTION. 


Ten thousand two hundred and forty-seven miles of road projects 
were brought to completion during the year through Federal aid 
to the States. Prior to the fiscal year 1922, 7,469 miles had been com- 
pleted. This brings the total completed up to the end of the fiscal 
year to 17,716 miles. The mileage completed during the year under 
the Federal-aid system is classified as follows: 


Miles 
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At the close of the year the projects under construction, amounting 
to approximately 14,500 miles, were estimated to be about 56 per cent 
complete. 

The total apportionment of Federal funds to the States, up to and 
including the fiscal year 1922, amount to $339,875,000. Of this, 
$297,018,923 had been set aside for definite projects, many of which 
had been completed prior to the close of the year, others placed under 
construction, and still others which were more recently approved 
were awaiting construction. The amount of Federal aid paid or 
due on completed projects up to the end of the year was $132,079,204. 
The total cost of these projects, more than 50 per cent of which has 
been paid by the States, was $309,466,524. 

On projects under construction at the end of the year Federal aid 
has been allotted to the amount of $109,989,757. The estimated total 
cost of these projects is $254,269,813. The total amount of Federal 
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aid actually paid to the States on completed and uncompleted proj- 
ects up to the end of the year was $166,911,552. During the fiscal 
year the total amount paid out of the Treasury was $88,216,122, which 
is greater by almost $10,000,000 than was paid during the five years 
previous. Of the appropriations made by the Federal Government 
there remained unobligated at the end of the fiscal year $42,856,079. 

At the present rate of building not many years will be required 
to give the Nation a connected system of good highways in all direc- 
tions. During the fiscal year 1922 Congress enacted legislation pro- 
viding for the designation of a system of Federal-aid roads in all 
States to consist of not more than 7 per cent of the total mileage 
of roads in the States and authorizing appropriations of Federal 
aid in the construction of this system in the amount of $50,000,000 
for the fiscal year 1923, $65,000,000 for the fiscal year 1924, and 
$75,000,000 for the fiscal year 1925, thus determining and indicating 
to the States in advance of the actual appropriation of funds the 
amount of Federal aid to be extended, and consequently the rate 
at which the building of highways under this plan is to progress 
during the three ensuing years. 

The department is pursuing its scientific studies of road construc- 
tion, maintenance, and design. Out of these studies is coming much 
exceedingly valuable information, which should result in both greater 
efficiency and greater economy in our road-building enterprises. 


NATIONAL FOREST ROAD AND TRAIL CONSTRUCTION. 


During the fiscal year approximately 1,100 miles of national forest 
roads and 3,000 miles of trail were constructed by the department, 
bringing the total mileage of roads constructed in the national forests 
from Federal funds, supplemented at times by local cooperation, to 
nearly 5,000 miles and the total of the forest trails up to approxi- 
mately 7,000 miles. The total expenditures to date for this type of 
work amounts to approximately $17,000,000. 


EXTENSION ACTIVITIES. 


In compliance with the mandate of the law which created the De- 
partment of Agriculture, to “ diffuse among the people of the United 
States useful information on subjects connected with agriculture, in 
the most general and comprehensive sense of that word,” the exten- 
sion activities of the department take various forms. There are now 
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about 4,000 persons employed in cooperation with the State agricul- 
tural colleges. Agricultural agents are employed in about 2,100 
counties, home-demonstration agents in 800 counties, and club agents 
in 200 counties. In addition, there are 750 district agents and spe- 
cialists in the preparation of subject matter who cooperate with the 
county extension workers. It is estimated that through the extension 
personnel the department comes in contact with about 2,500,000 farm 
homes. The 491,000 boys and girls enrolled in club work report 
products valued at more than $7,000,000. Of the field agents, 272 
are colored and work to aid negro farmers. About $7,000,000 of 
Federal money was spent for extension work during the past year, 
to which was added about $9,700,000 of State money. 


PUBLICATIONS. 


Other agencies used in diffusing information to the people are 
bulletins, pamphlets, and periodicals, motion pictures, exhibits at 
State and district fairs, and mimeographed material distributed to | 
the press. As indicated in my report for 1921, careful consideration 
has been given to our publications. A committee of editors was 
called in last year and asked to make a thorough study of the various 
publications of the department and suggest such changes as they 
thought desirable to make such publications more helpful to the re- 
cipients. Most of the suggestions made by this committee have been 
acted upon favorably. The demand for the publications of the de- 
partment is indicated by requests voluntarily made for them. During 
the past year not less than 650,000 requests for publications have been 
received in addition to the 33,500 received from Members of Congress. 
Fifty-eight new Farmers’ Bulletins were printed, aggregating 
1,738,379 copies; 108 new Department Bulletins were produced, in the 
total number of 577,800 copies, while 525,000 copies of 43 new de- 
partment circulars were printed. When to these new publications 
is added the number of old publications reprinted on demand, we 
find that during the fiscal year the printing of publications of the 
department reached a grand total of 36,026,334 copies. 

The distribution is more efficient than for some time past. At our 
request, representatives of the Bureau of Efficiency have aided in a 
revision of the mailing lists, which has resulted in a considerable 
saving in mailing work. No names are kept on our distribution 
lists except upon special request, and there is no automatic distribu- 
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tion of all the department’s bulletins except to libraries and other. 
institutions which need them. 

The educational motion pictures of the department are growing in 
favor; 33 new films were completed, and 21 old films revised. Work. 
was begun on 28 new subjects. The department now has a total of 
547 reels available for distribution. Pictures are circulated by ex- 
tension workers and schools. It is estimated that the department 
films are seen each year by an audience of between four and five mil- 
lion persons. 

The department exhibits were displayed at more than 60 fairs and 
expositions and special shows, at which the total attendance was more 
than 4,000,000. The form of presentation of these exhibits has been 
much improved. An attractive exhibit for the Brazilian Interna- 
tional Centennial Exposition at Rio de Janeiro, depicting the agri- 
cultural resources and development of the United States, was de- 
signed, prepared, and shipped to Brazil. 


REORGANIZATION OF EXTENSION WORK. 


As a result of special study of extension activities of the depart- 
ment it seems desirable to reorganize this work to some extent. At 
the present time there is no one person who is charged with the 
responsibility of coordinating all of the extension work of the 
department. In the Budget for the ensuing year I have asked 
Congress to provide for a director of extension work, and in the 
meantime I am shaping our work with a view to such reorganiza- 
tion. It is the plan to bring under this directing head all of those 
offices which have to do entirely with extension work. These are 
the office of cooperative extension work now in the States Relations 
Service, the office of motion pictures in the Division of Publications, 
and the Office of Exhibits temporarily attached to the Assistant Sec- 
retary’s office. These offices, in addition to the editorial office, are 
the ones through which the bureaus find expression for the work 
which is ready for presentation to the public. The plan will make 
unnecessary the States Relations Service, the office of the director 
of information, and the Division of Publications, and when put 
into effect will do away with them as such. The other offices in 
these divisions will be placed under the supervision of the director 
of scientific work, the director of regulatory work, or within the 


Secretary’s office proper. 
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I plan to attach the editorial and distribution work direct to the 
Secretary’s office, and have asked Congress in this year’s Budget to 
provide for a new position of an assistant.in charge of the editorial 
office, with a salary sufficiently large to attract a capable man for 
this important work. It is the plan to place him in charge of all 
the editorial'-work. During the past year we have given particular 
attention to the statistical accuracy of the Department Bulletins. 
The duties of the assistant in charge of editorial office would include 
this supervision. 

PACKERS AND STOCKYARDS ACT. 

The packers and stockyards act, which provides for Government 
supervision, through the Secretary of Agriculture, of meat packers, 
of stockyards, and of stockyards agencies, such as live-stock commis- 
sion merchants, was enacted in August, 1921. The constitutionality 
of the act was attacked in the courts and the setting up of the 
organization necessary to carry out the provisions of the act was 
therefore delayed. Its constitutionality was fully upheld by the 
Supreme Court of the United States in May, 1922. - 

The packers were subject to the act immediately upon its passage, 
and no registration or other special formality was necessary. A 
survey of the stockyards resulted in finding 78 of such yards in 10 
cities in 35 States to be subject to the jurisdiction of the Secretary of 
Agriculture, and these stockyards have been formally posted as 
required by law; 1,075 market agencies and 3,486 dealers at these 
markets are registered under the law, and the schedules of rates and 
charges of the stockyard companies and commission men have been 
published and filed. Resident market supervisors have been assigned 
to 19 of the stockyard markets, and these supervisors have been given 
jurisdiction over the remaining markets which were not considered 
sufficiently large to justify resident supervisors. General rules and 
regulations governing stockyards and market agencies and dealers 
have been adopted and put into effect. 

The various agencies which come under the provisions of the act 
have shown a disposition to cooperate in its enforcement, and this 
has made it possible to correct many practices through conference 
and without formal proceedings. Through such conference the use 
of butter packages containing less than pounds and even fractions of 
pounds has been discontinued and the principle of standardization 
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of retail packages has been accepted by the packers. Audits of the 
books of commission merchants in some yards revealed conditions 
which clearly needed correction, and satisfactory progress in this 
direction has been made. An offensive boycott by one group of 
market agencies against another at one of the principal stockyards 
was promptly stopped, and the principle of open, competitive mar- 
keting established. Certain arbitrary price discriminations work- 
ing to the injury of live-stock owners are being brought to an end, 
and actual market values substituted in the sale and purchase of live 
stock. Complaints against commission charges in one market and 
the announcement that formal hearings would be held resulted in 
bringing into conference representatives of the commission mer- 
chants and of the live-stock shippers tributary to that market. At 
this conference it was agreed that the matter of the reasonableness 
of commission charges should be informally submitted to representa- 
tives of the Department of Agriculture without the expense of a 
formal hearing, and that all parties would abide by the decision ren- 
dered after such informal hearing. Developments so far indicate 
that there is a growing spirit of understanding and willingness to 
cooperate between the traders on the various markets, the packers, 
and the stockyards agencies. 

In the enforcement of this act the dominating thought is to bring 
about harmony and: cooperation and remove cause for antagonisms, 
misunderstandings, and irritations, to the end that confidence in the 
manner in which live stock is marketed shall be established. 


THE GRAIN FUTURES ACT. 


In August, 1921, Congress enacted the future trading.act, which 
provided for governmental supervision, through the Secretary of 
Agriculture, over future trading on grain exchanges. An appeal 
was made to the courts, and in May, 1922, the Supreme Court of the 
United States rendered a decision which invalidated the regulatory 
portions of the act. The decision, however, pointed the way to the en- 
actment of legislation which should accemplish the purposes of 
Congress, and such legislation has since been enacted under the 
interstate power of Congress. The constitutionality of the new 
act has in turn been attacked, and pending the decision of the court 
little progress can be made in its enforcement. 
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The tax imposed by the act of August, 1921, on transactions known 
as “ privileges,” “bids,” “ offers,” “ puts and calls,” etc., was upheld 
by the Supreme Court, and the result has been that these transac- 
tions have been discontinued. In addition, the Supreme Court ex- 
pressly stated that its decision did not affect the duty placed on the 
Secretary of Agriculture by the future trading act to investigate 
the facts about grain-marketing conditions. Representatives of the 
department have therefore been maintained at Chicago and Minne- 
apolis, where they have kept close observation over the operations 
of the exchanges and have compiled a large amount of information 
as to the volume and course of transactions on the exchanges. This 
information will be helpful in carrying out the provisions of the 
new law. 

The requirements of the new law, which becomes effective on No- 
vember 1, 1922, are substantially the same as those of the one de- 
clared unconstitutional. There is no interference with “hedging” 
transactions on the boards of trade or with the ordinary speculation 
or buying and selling of contracts for future delivery. If there 
should be evidence of undue manipulation or attempts to corner the 
market, or of the dissemination of false or misleading information 
about crop or market conditions by members of the exchanges, such 
matters will be inquired into and promptly dealt with as required by 
the statute. 

The Secretary of Agriculture is given authority to examine the 
books and records of the members of the exchanges and to require 
such reports as may be necessary to carry out the provisions of the 
act. There is thus an opportunity to make a thorough inquiry into 
prevailing systems of grain marketing and to secure information 
which has never heretofore been available, and which is urgently 
needed before important changes in marketing methods can safely 
be required. 


A BUILDING PROGRAM FOR THE DEPARTMENT. 


In my annual report last year I called attention to the fact that 
the offices and laboratories of the Department of Agriculture in 
Washington are seattered in more than 40 buildings in various parts 
of the city. There has been no improvement in this situation and, 
due to the lack of centralized housing facilities, there continues to be 
a tremendous waste of Government time and money. A satisfactory 
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and efficient administration of the work is impaired by difficulty of 
personal contact between the Secretary and the officers of the depart- 
ment, as well as between bureau chiefs and units of their own respec- 
tive bureaus. One bureau of the department alone is housed in nine 
separate buildings, some of them widely scattered. It is impossible 
to overemphasize the nced for a centralized housing of the depart- 
ment activities. 

During the year we have been busy on this problem, and a hous- 
ing committee, of which the Assistant Secretary is the chairman, in 
cooperation with the architects of the Treasury Department, has pre- 
pared with great care a proposed building program, which if carried 
out will house practically all branches of the department in Washing- 
ton in buildings to be erected on or adjacent to the department reser- 
vation on the Mall. The proposed program contemplates: (1) The 
acquisition of ground south of the department’s reservation and con- 
struction thereon of a plain office-type building of six or eight stories. 
The estimate of the cost of such a building, including the site and 
enlargement of the power plant of the department, is $4,350,000. 
This would do much to meet the most pressing housing need of the 
department, as it will provide a building of large capacity, and it can 
be constructed at this relatively low cost for the reason that it would 
not be located on the Mall, and therefore can be erected as a plain office 
building without interference with the plans for the beautification 
and development of the Mall. (2) The next most pressing need is 
for the completion of the central section connecting the two existing 
marble structures now occupied by the department on the Mall, 
known as the east and west wings, at an estimated cost of $2,000,000. 
The two wings were completed in 1908 and have been used by the de- 
partment since that date, but no funds have been available for the 
construction of the central portion of the building. (3) When these 
two projects have been completed, the construction is proposed on 
the northern end of the department’s reservation on the Mall of a 
portion of a building of suitable construction facing south with sev- 
eral wings extending toward the north, the approximate cost of 
which would be $6,000,000, and (4) the completion of the proposed 
building on the northern end of the reservation by the construction 
of a north facade, at an estimated cost of $3,000,000. While this 
program will involve an ultimate outlay of $15,350,000, it could be 
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started with an initial expenditure of $3,000,000 for the first year 
and approximately the same amount during the second year, and the 
remainder could be extended over a period of years. 

This is one of the fundamental needs of the department which has 
been recognized by all who have had any connection with the 
housing of the Government departments in recent years, and I 
urgently recommend that it be provided for as soon as the state of 
the Nation’s finances will permit. In the meantime, at my request, 
experts of the United States Bureau of Efficiency are making a 
survey of the present space arrangements in the department with a 
view to affording such relief, if any, as may be possible by regrouping 
of the space assignments pending the provision of suitable and 
adequate housing for the department. 


NEW SEED-GRAIN LOANS. 


The act of March 20, 1922, authorized the making of seed-grain 
loans in crop-failure areas for the crop of 1922, and appropriated 
$1,500,000, to be expended under the direction of the department, 
for that purpose. Under the provisions of this act, $1,463,812.69 
was loaned to 11,968 borrowers in the States of Idaho, Montana, 
North Dakota, South Dakota, and Washington. The total expense 
of making the loans was less than $20,000. 


COLLECTION OF SEED-GRAIN LOANS. 


During the spring of 1921, under the authority contained in the 
annual Agricultural appropriation act, approved March 3, 1921, a 
total of 13,935 seed-grain loans was made by the department in 
Montana, North Dakota, Idaho, and Washington, aggregating 
$1,954,929. These loans were made at a cost of approximately 
$16,000 for administrative expenses and $5,000 for recording fees 
for crop mortgages. Crop conditions generally throughout the seed- 
loan territory were poor during the following season, and collec- 
tions during the winter months and up to June 30, 1922, amounted 
to only $668,742 on the principal of the loans and $1,415 on the 
interest. The expense of making these collections was approxi- 
mately $25,000. So far as practicable, borrowers who were unable 
_to repay their loans were required to renew their promissory notes 
and execute new mortgages on their 1922 crop as security. At the 
close of the fiscal year 1922 there were outstanding unpaid seed- 
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grain loans for the two years amounting to approximately $2,750,000. 
The urgent deficiency bill approved July 1, 1922, appropriated 
$50,000 to cover the expense of collecting the unpaid seed loans 
during the fiscal year 1923. Crop conditions in the seed-loan ter- 
ritory are now more favorable than for several years in the past, 
and the department is proceeding with collections. 


MESSENGER SERVICE. 


Because of the widely scattered locations of the forty-odd build- 
ings occupied by the department, it is necessary to employ a large 
number of messenger boys. Approximately 200 such employees are 
on the rolls in Washington. During the year the department has 
devoted especial attention to the situation surrounding the employ- 
- ment of these boys. Under existing regulations the position of mes- 
senger boy is not regarded as in the apportioned service. It is 
virtually impossible, therefore, to promote these boys to higher 
clerical positions, regardless of how deserving or capable they may 
be. As the service promises no future for them, the department is 
unable to secure and retain the most desirable boys. Thus, we have 
a situation altogether contrary to that which usually prevails in 
any well-managed private business. The experience in this depart- 
ment indicates that it probably would be advantageous to bring about 
a change in the existing regulations so that it would be possible to 
promote deserving messenger boys to clerical positions where they 
indicate a marked capacity for growth in the service. The depart- 
ment has felt considerable responsibility for the welfare of these 
employees and during the year has given especial attention to im- 
proving their general conditions. With the cooperation of the 
Public Library, reading courses in standard works have been pre- 
pared and made available to them. Meetings of these employees 
have been held and every effort made by the department executives 
to urge them to take advantage of the free evening schools. One 
hundred and twenty-eight, or 64 per cent of the total number em- 
ployed in Washington, have registered for evening instruction. 

After consultation with the agencies in Washington working with 
boys, arrangements have been made by which physical instruction 
and direction is given once each week in the Y. M. C. A. gymnasium. 
A simple supper follows the gymnasium hour, at which talks are 
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made by Government and other people with the object of interest- 
ing the boys in self-improvement. 


ECONOMIES EFFECTED IN THE DEPARTMENT. 


In the administration of the work during the fiscal year the 
urgent necessity for economy in governmental expenditures has at 
all times been kept in mind by the officers and employees of the 
department. In conformity with the plan established by the Bureau 
of the Budget, reserves amounting to $1,406,984 were set up against 
the various annual appropriations of the department. By the exer- 
cise of strict economy at the close of the year the department was 
able to add further unused balances in the amount of $678,749, and 
this, together with the $1,406,984 reserved, made total savings of 
$2,085,733 turned back to the Treasury in the form of unexpended 
balances from the annual appropriations. 

In addition to the foregoing, a reserve of $559,569 was set up from 
the so-called continuing appropriations of the department, which 
are available until expended. While this money will eventually be 
expended, it was found possible, under the necessities of the times, 
to defer the expenditures beyond the present fiscal year, and thus, 

for the present, to save the withdrawal of the cash from the Treasury. 
_ The efforts toward reduction in expenditures were not confined 
merely to keeping intact the reserves reported in the foregoing. The 
business administration of the department generally has been sub- 
jected to close scrutiny and specific economies inaugurated all along 
the line. The department has been actively represented on the vari- 
ous coordinating agencies created under the authority of the Bureau 
of the Budget. A traffic manager has been appointed to coordinate 
and handle the large volume of shipments and extensive passenger 
movements in connection with the work of the department. Careful 
attention has been given to economies which might be effected by 
changes in organization, and worth-while results have been achieved 
in this direction also, some of which will be mentioned later. 

Particular attention has been given to the purchasing work of the 
department. After a survey of this work was made by an expert 
detailed from the Bureau of the Budget, a director of purchases and 
sales was designated to coordinate the purchasing work and the 
disposition of surplus property. Changes have been made in former 
procedure. The work has been placed upon a more businesslike 
basis by a closer scrutiny of purchase requirements. By reorganiza- 
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tion and extension of the powers of the department board of awards 
competition has been widened on supplies and equipment bought. 
By consulting with commodity experts in this and other departments 
prior to purchasing, the department has kept informed on market 
conditions in various lines and has been able to place orders more 
advantageously. The purchase of certain commodities has been cen- 
tralized for Washington and near-by field stations, enabling the de- 
partment to secure better prices by quantity orders. 

Investigation is constantly being made into the ayailability of 
surplus property from other departments and its use wherever eco- 
nomical instead of the purchase of new equipment by the department. 
The stocks and equipment of the entire department itself have been 
gone over carefully, both in Washington and in the field, and under a 
system which has been established a large amount of surplus equip- 
ment for which the holding bureaus have no further use is furnished 
to other bureaus, thus avoiding additional purchases. Serviceable 
motor trucks have been secured at nominal costs from surplus stocks 
of other departments to replace worn-out trucks in the centralized 
trucking unit of the department, making better hauling service avail- 
able to the bureaus at lower cost. The revenues from the sale of per- 
ishable products from the field stations of the department near 
Washington have been more than doubled by a special order issued 
during the year centralizing all such sales in the department’s supply 
division. 

To summarize, here as elsewhere in the service, “ Economy with 
efficiency ” has been the watchword. The constant aim during the 
year has been to develop a consciousness on the part of each officer 
and employee of the department of the necessity and personal re- 
sponsibility on his part for the maximum efficiency and economy with 
respect to his own particular work and the items of expenditure with 
which he may have to do. Economies and increased efficiency effected 
in this way in connection with the routine business operation of the 
department can not be adequately measured by figures, but they are 
of fundamental importance as the sound foundation of the whole 
economy program. The record of the year includes gratifying re- 
ports of this type and reflected increases in the efficiency of the lines 
of work affected. A few typical instances are interesting. 

Reduction in manufacturers’ price of automobiles and tires and 
tubes for field use taking place after proposals had been submitted 
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to the department have been secured by the board of awards calling 
for revised prices instead of accepting the bids as originally sub- 
mitted. 

A department shop for the repair of awnings has been established 
at a saving of approximately $3,000 a year. Facilities for the repair 
of typewriters and bicycles by the department itself are being estab- 
lished at material savings over the prices formerly paid to commer- 
cial concerns for these services. The installation of new equipment 
in the central power plant of the department made possible a reduc- 
tion in force of six firemen and one engineer and reduced the annual 
consumption of coal by approximately 400 tons. 

In the Fixed Nitrogen Research Laboratory of the department 
a change of grate bars in one of the heating plants saved $500 a 
year on the coal bill. By redesigning certain electrical equipment 
enough electrical energy has been saved to operate a battery of 
electrolytic cells to enable the laboratory to make its own hydrogen, 
effecting a saving of over $4.000 a year in the purchase of liquid 
ammonia. This branch also effected a saving of $13,000 during the 
year in reduction of personnel. 

A revision of all of the mailing lists of the department conducted 
with the assistance of the United States Bureau of Efficiency re- 
sulted in the elimination from the lists of more than 100,000 names 
and addresses. One list of 8,000 names was discontinued altogether, 
saving 344,000 Government bulletins a year, or an annual expendi- 
ture of more than $7,000. 

The addressing and duplicating work for all of the bureaus has 
been consolidated under the Division of Publications, resulting in 
a reduction in personnel and the release of $20,000 worth of ma- 
chinery to the General Supply Committee for assignment to other 
departments. Better methods of management applied to the conduct 
of the duplicating work as a centralized activity have reduced the 
percentage of wastage of paper by 75 per cent. 

Three separate periodical publications, The Market Reporter, 
The Monthly Crop Reporter, and the National Weather and Crop 
Bulletin, were combined during the year into one periodical, known 
as Weather, Crops, and Markets, and marked savings were 
thereby effected. Another periodical which duplicated much of the 
material sent out through the regular channels was discontinued 
altogether. A relatively expensive information service to the press 
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was discontinued and in its place was substituted a more extensive 
service to newspaper syndicates at practically no expense to the Gov- 
ernment. At the close of the year the department turned into the 
Treasury from the appropriation for printing and binding an unex- 
pended balance of $183,848. 

In the Forest Service, a bureau having extensive field operations, 
an estimated saving of 25 per cent in its annual telegraph bill of 
$10,000 is being accomplished through increased censorship. 
Through centralized purchase direct from producers, savings of not 
less than 15 per cent are being effected from an annual expenditure 
exceeding $300,000 on the purchase of smoked meats, canned goods, 
and dried fruits, and the quality of food used for the maintenance of 
field parties on road and trail work in the forests has at the same 
time been improved. Inspection and administrative trips are planned 
in accordance with carefully worked-out schedules in order to secure 
for the Government the advantage of specially reduced round-trip 
rates. By this means an average saving is made of $50 per person 
traveling out of Washington for western points during the year. In 
order that the maximum amount may be available for the purchase 
of essential supplies and equipment for the field operations of the 
service, the purchase of office furniture has been stopped altogether. 
Seven thousand dollars have been saved in this way during the year 
and applied to the more urgent needs of the service. The head- 
quarters of the bureau at one western point has been removed to 
cheaper quarters at an annual saving of approximately $10,000. 

In the Weather Bureau a demand for $11,320 additional funds 
required to meet increased rental charges on expiring leases was 
met by reducing the number of rooms occupied by the field offices 
of the bureau involved so as to keep within the existing allowance 
for rentals. The same situation arose July 1, 1921, and was met in 
a similar manner, notwithstanding the offices of the bureau have been 
crowded thereby. 

The consolidation of the Bureau of Markets and the Bureau of 
Crop Estimates on July 1, 1921, resulted in savings of approximately 
$30,000 through the reduction of the personnel engaged on adminis- 
trative work. A similar consolidation of administrative services was 
effected on July 1, 1922, when the Bureau of Markets and Crop Esti- 
mates was further merged with the Office of Farm Management and 
Farm Economics to form the new Bureau of Agricultural Economics, 
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in which the economic work of the department is now centralized. 
It is estimated that an additional $30,000 was saved in overhead ex- 
penditures by this consolidation. In addition, the consolidation has 
made possible the coordination of the work of various technical divi- 
sions of the three former bureaus, thereby eliminating duplication 
and overlapping throughout the economic units. 

In the Insecticide and Fungicide Board the field work has been 
redistricted, resulting in a saving of approximately $1,500 a year 
without loss of efficiency. 

In the States Relations Service, by the consolidation of the two 
Washington offices engaged in directing the work of agricultural 
extension, salaries aggregating approximately $20,000 have been 
saved, and as the result of centralizing and rearranging the clerical 
work in the administrative offices of the same bureau salaries of 
clerks to the amount of $8,000 have been saved. 

One field office of the Bureau of Animal Industry was discontinued 
during the year and the work of that office consolidated with another, 
resulting in a saving of approximately $4,000. Two divisions of the 
bureau in Washington were merged, resulting in the saving of the 
salary of one chief of division and one clerk, amounting to $5,070. 
By consolidating the work of an employee on the Canadian border 
with the duties of another inspector, a saving of $1,500 was effected, 
and the recall of one inspector from overseas has resulted in a further 
saving of $3,300. In the meat-inspection service, by realignment of 
the force, the actual expenditure during 1922 was reduced several 
thousand dollars, notwithstanding the fact that nearly 1,000,000 
more animals were slaughtered under inspection during the year 
and almost 300,000,000 more pounds of meat food products were 
reinspected, thus avoiding the necessity for additional appropria- 
tions. In the work of supervising the preparation of biological 
products a saving of approximately $4,000 was accomplished through 
reduced travel. During the year there were produced 3,037,771 more 
doses of tuberculin than in the fiscal year 1921, and this was accom- . 
plished at a saving of $20,885 over the amount expended during the 
previous year. The manufacture and distribution of blackleg vac- 
cine was also discontinued on July 1, resulting in a saving of 
$10,000 per annum. 

In the Office of Exhibits the agricultural displays have been pre- 
pared in such manner that they can be used a number of times with- 
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out replacement, whereas formerly the department exhibits fre- 
quently were suitable for use during one or two seasons only. 

In the Bureau of Biological Survey it was possible during the 
year to use $20,000 of the money set aside as a reserve to enable the 
department in cooperation with one of the Western States to cope 
with a serious outbreak of rabies among coyotes which threatened 
to spread into other stock-producing States. As a result of the 
availability of the money previously reserved, the outbreak was 
brought under control. If the reserve had not been available it 
would have been necessary for the department to have asked the 
Congress for an additional appropriation in connection with this 
emergency. 

The economies listed above are typical of the spirit in which the 
department has entered into the plan to conduct the business of the 
Government on the most economical and efficient basis possible. 

While, as pointed out in the foregoing, we have been able to make 
a great many very substantial savings in money expended through 
the application of modern business methods, it is increasingly evident 
that the largest economies to be effected in the department are those 
which come as a result of efficient organization. Such economies 
can not be expressed in dollars and cents. They are measured rather 
by the larger effectiveness of the work and the amount of work done 
for the money expended. The reorganization which resulted in 
bringing three units into one in the Bureau of Agricultural Eco- 
nomics is a case in point. This reorganization effected considerable 
savings which can be measured in money, but altogether the larger 
savings have come through the increased efficiency and better admin- 
istration of the work done in this particular field. I am quite sure 
that similar desired results will follow the reorganization of the 
extension work. This reorganization has had the careful study of 
the Assistant Secretary for a year past, and the final plan submitted 
is the result of that study. When put into effect, as we hope it may 
be, it will result in considerable saving of money, but, what is far 
more important, will greatly increase the effectiveness of the exten- 
sion workers and the quality of the extension work. 


Respectfully, 
Henry C, WALLACE, 
Secretary of Agriculture. 


FUNDS OF THE DEPARTMENT. 


The net cost to the Federal Government of the regular activities 
of the department during the fiscal year 1922 was approximately 
$34,000,000, as indicated by the following table: 

FEDERAL FUNDS FOR REGULAR WORK OF THE DEPARTMENT. 


Agricultural appropriation act, 1922 (exclusive of appropria- 
tions made direct to States for research work under the 
Hatch and Adams Acts and for extension work under the 
Smith-Lever Act; appropriations for farmers’ seed-grain loans, 
for the acquisition of lands by the National Forest Reserva- 
tion Commission, and for a study of short-time rural credits 
by a congressional joint committee; and immediately avail- 


able appropriations expended during 1921) —-_----------~-~-- $30, 409, 643. 00 
Agricultural appropriation act, 1923, immediately available 

fIMOS expend cgucumin se VOl 2 host ests ele Peer ee ees ee 35, 982. 00 
Deficiency appropriation acts (Aug. 24, 1921, Dee. 15, 1921, and 

Nir Asal OP A yet kOe Si be 222 ae Ae NSS ee ae 1, 627, 875. 00 
Permanent annual appropriation for meat inspection (act of ; 

AME ga Ol OOO) = ee eee eS ee ee ee 3, 000, 000. 00 


Protection of lands involved in Oregon and California Railroad 
forfeiture suits (sundry civil appropriation act, 1922, and de- 


ficiency appropriation act of July 1, 1922) --________________ 30, 726. 00 
Increase of compensation (legislative appropriation act, 1922)_ 3,187, 882. 00 
Printing and binding (sundry civil appropriation act, 1922)____ 725, 000. 00 


Allotment for fixed-nitrogen research (transferred from appro- 
priation placed at disposal of the President by the national 


derenSeLaciorr sg Une ort O1G))_ 2 28 ee ee Se 500, 000. 00 
5 : 39, 467, 108. 00 

Excess of unexpended balances and surplus fund, fiscal year 
1922, over balances of appropriations from prior years_----_~ 14, 450. 00 


Actual expenditures from Federal funds for regular work_ 39, 452, 658. 00 
Less receipts, 1922, deposited in United States Treasury to credit 
of miscellaneous-receipts fund (see p. 50)_-_---_-----_-__-- 5, 209, 364. 81 


INGEACOSL OPenecUlaitnwWODK. a4 een oe ee Se eee 34, 248, 293. 19 
Of the total expenditure of $39,000,000 for the regular work of the - 
department, approximately $9,000,000, or 23 per cent, was used for 
research ; $3,000,000, or 8 per cent, for extension; $20,000,000, or 51 
per cent, for service and regulatory activities; and $7,000,000, or 18 
per cent, for campaigns for the eradication and control of various 
animal and plant diseases and pests. 
SPECIAL FUNDS FROM RECEIPTS. 
In addition to direct Federal appropriations, the following special 
funds from Forest Service receipts were available for work incident 
to the department’s regular activities: 


Roads and trails for States (construction and improvement of 
roads and trails within national forests) : ; 
Amount available from deferred national-for- 
est grazing-fee receipts for fiscal year 1921, 


collected in fiscal year 1922 (see p. 50)_-__._ $161, 236. 34 
Amount available from receipts for fiscal year 
at)2 fb iase sR 8 Aa aie ode 1: 28 Ag Eee OS RU ER Bes 8 ee 247, 997. 19 


Balance frem receipts in prior years____-_-_-- 369, 284. 19 ; 
—_—_—————_ $778, 517. 72 
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Cooperative work, Forest Service (contributions from private 
sources) : 


Receipts for fiscal year 1922 (see p. 50)______ $1, 378, 374. 84 
Balance from receipts in prior fiscal years____ 570, 566. 65 
—_—________ $1,948, 941.49 
Total’ available 222162 DEAREST ETAT AVE ROEM as Sohn be ft | co 0 2, 127, 459. 21 
Actual expenditures from special funds, 1922-_-____. 2, 045, 415. 38 


Unexpended balance, June 30, 1922 (available for expendi- 
ture: during fiscal Yyear;1923) 25 2 oe ei a Se 682, 0438. 83 


DIRECT INCOME TO GOVERNMENT IN CONNECTION WITH WORK OF 
DEPARTMENT OF AGRICULTURE, FISCAL YEAR 1922. 


Incident to the department’s work during the fiscal year 19292, 
direct receipts aggregating $8,403,394.05 were covered into the Treas- 
ury, and fines were imposed and judgments recovered by the courts 
amounting to $168,769.36 in connection with the enforcement by the 
department of the regulatory acts which devolve upon it for admin- 
istration and execution, as follows: 


Receipts : 
Deposited to credit of miscellaneous receipts 
fund— 
From business on the national forests___ $4, 628, 462. 42 
From ofhertisourees. we) sive ty eaves eels Na 580, 902. 39 


—_——____———. $5, 209, 364. 81 
Deposited to credit of appropriation for regular work of 
GUE) OPEV ey eaYSS aly emp e SEs A RN AB i AT i a AC 324, 081. 48 
Deposited to eredit of appropriation admin- 
istered by but not used in prosecuting regu- 
lar work of department— 
Reimbursement for cost of distributing sur- 
plus war materials to States for use in 
Troad-construction .Work i _ 4 o2e 1 eee $323, 015. 85 
Repayments by farmers of seed-grain loans_ 668, 742. 77 


—_— 991, 759. 62 
Deposited to credit of special funds of Forest Service (from 
business-on the mationyliforests)) 22-222 =e ee 1, 878, 188. 14 
ROtAal! TECCID ES crea eakeey eS ELA EER oe SEE Ge, ee eek Roe es 8, 408, 394. 05 
Fines imposed and judgments recovered by the courts in con- 
nection with violations of statutes intrusted to Department 
OfLeASTICuliuTne:: for. entorcemente= = 2 ae ees Se ee 168, 769. 36 
Total direct income to Government resulting from activi- 
ties of Department of Agriculture: 2 2) eases 8, 572, 163. 41 


FEDERAL APPROPRIATIONS ADMINISTERED BY DEPARTMENT, BUT NOT 
USED FOR ITS REGULAR WORK. 


In addition to the $39,452,658 expended by the department for the 
conduct of its investigative, regulatory, and other routine activities, 
and the $2,045,415.38 applied to forest road and trail construction 
and cooperative work from special Forest Service receipt funds, 
$105,790,311.81 was expended during the fiscal year 1922 from appro- 
priations administered by the department other than those used for 
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the prosecution of its regular work. 
>>. 
the following purposes: 
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These funds were provided for 


Items. 


Extension work in agriculture and home economics: 
Provided by Smith-Lever Act of May 8, 1914....... 
Supplementary fund provided by agricultural ap- 

propriation act for 1922 


Research work of State agricultural experiment stations 
(provided by agricultural appropriation act for 1922).. 


Federal-aid road construction (provided by acts of July 
11, 1916; Feb. 28, 1919; and Nov. 9, 1921): 
Rural post roads— 
Appropriated for fiscal year 1922 
Belances from prior years 


Roads and trails within or adjacent to national 
forests— 

Appropriated for fiscal year 1922 

Balances from prior years 


Farmers’ seed-grain loans: 
Appropriation provided by special act of Mar. 20, 
1922, for loans to farmers in spring of 1922 
Appropriation provided by agricultural act of Mar. 

3, 1921, for seed loans 


Payment from national-forest receipts for benefit of 
county schools and roads 


Acquisition of lands by National Forest Reservation | 
Commission for protection of forested watersheds of 
navigable streams: 

Provided by agricultural appropriation act for 1922... 
Balances from prior years 


Expenses of National Forest Reservation Commission | 
(provided by-act of'Mar:d, 1911)n<2 ss. ods-\5.-<---2-- 

Refunds to users of national-forest resources of moneys 
deposited by them in excess of amounts required to se- 
cure purchase price of timber, use of lands, ete 

Study of short-time rural credits (provided by agricul- 
tural appropriation act of 1922 for use of a special con- 
gressional committee) 


Work done by Department of Agriculture for other de- 
partments at their request, under authority of sec. 7, | 
fortifications act of May 21, 1920: 

Allotments from other departments, fiscal year 1922. 
Balance of allotment from fiscal year 1921 


| 
} 
wee cece cece | 

j 


Payments during 1922 from balances remaining avail- 
able of outstanding accounts for expenses incurred in | 
fiscal year 1921 and prior years.............-.....------ 

Procuring and disposing of nitrate of soda to farmers | 
(balance of war emergency revolving fund provided by | 
acts of Aug. 10, 1917, Mar. 28, 1918, and Oct. 1, 1918)... 

Stimulating agriculture and facilitating distribution of 
products—purchase of seed and sale to farmers (bal- 

“ ance of war emergency revolving fund provided by 
acts of Aug. 10, 1917, and Mar. 28, 1918) 


Total Federal appropriations administered by de- | 
partment but not used for its regular work 


5, 580, 000. 00 


1, 440, 000. 00 


268, 693, 858. 96 


9, 437, 473. 96 


3, 500, 000. 00 
1, 082, 679. 99 


5, 000. 00 


80,642.35. 


5, 680, 380. 00 | 


Appropriation 
available, fiscal 
year 1922. 


Expenditure, 
fiscal year 1922. 


$4, 080, 000. 00 
1, 500, 000. 00 


75, 000, 000. 00 
193; 693; 858. 96 


6, 000, 000. 00 
3) 437, 473. 96 


1, 500, 000. 00 
2, 000, 000. 00 


1, 000, 000. 00 


1, 298, 371. 84 |_ 
2, 298, 371. 84 | 


25, 000. 00 


71, 086. 82 | 


74, 800. 00 
842. 35 


] 


727, 484. 95 | 


9, 936, 328. 00 | 


| 


eee ee ee 


Seiepen ee oon 
1 $5, 474, 050. 00 


1 1, 440, 000. 00 


42,811, 966. 96 
1, 082, 679. 99 


___ 839, 916.37. 


186. 00 
71, 086. 82 


5, 000. 00 


18, 167.67 


727, 484, 95 


| 308, 558, 306. 87 | 105,790, 311. 81 


1 Paid direct to States by Treasury Department. 


1 Including expenditures from $148,200 available for road-material investigations. pe 
3 Of these amounts approximately $160,000,000 was obligated through cooperative road-building agree- 


ments. 
4 $1,321,038.24 expended in spring of 1921. 


5 Includes 3658,742.77 repaid by farmers during fiscal year 1922 (p. 50). 
6 Including 39,500,000 turned into surplus fund Dec. 7, 1921. 


7 Turned into surplus fund Dec. 7, 1921. 


Unexpended 
balance 
June 30, 1922. 


weet eee wees 


wee eee emcee ecces 


24, 814. 00 


wee e tere eee eee 


69 936, 328. 00 


7 5, 680, 380. 00 


202, 767, 995. 08 
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Summary of all appropriations available to the Department of Agriculture for 
fiscal year 1922. 


Title of appropriation. 


Agricultural act for fiscal year 1 
Supplemental appropriations contained in deficiency 
acts of Aug. 24, 1921, Dec. 15, 1921, Mar. 20, 1922, sundry 
civil act, and legislative act of Mar. 3, 1921: 
Suppressing spread of pink bollworm of cotton 
MiphitineafoOrestiWess-=s gars sae ene cee 
Tuberculosisindemnities, Bureau of Animal Industry 
Administration of warehouse act .................-- 
General expenses, Bureau of Soils........... Pesca 
Salaries and expenses, wool division................ 
Enforcement of packers and stockyards act 
Operation of Center Market.................-.+----- 
Enforcement of future trading act 
White-pine blister rust control 
Farmers’ seed grain loans 
iPrintinpeand pi Ging. ten se eee sete ame ene 
Increase of compensation ..... See ac ee aeeto sre 
Insect infestation, Forest Service 
Permanent specific appropriations: 
Meat inspection (act of June 30, 1906).............-. | 
Bayan agricultural extension work (act of May | 
, 191 
Cooperative construction of roads and trails, national 
LOVEStSsCactzo fp lyy Ll O16) Mesa eee eons se | 
National Forest Reservation Commission (act of 
Maret, 1 Gli) Secret earaa ase acme cae e a eee 
Continuing appropriations: 
Cooperative construction of rural post roads (act of 
Nov=.9;-1921)=.< 5222-2. ban OS Meer Ae an sconemaeeaed | 
Forest highways (act of Nov. 9, 1921) 
Forest road development (act of Nov. 9, 1921) 
Indefinite appropriations: 
Refunds to depositors, national-forests fund 
Special funds: 
Roads and trails for States, national-forests fund.... 
Payments to States and Territories, national-forests 


Payments to school funds, Arizona and New Mexico, 
national-forests fund 


Allotnents from other departments: 
Nitrate plant 
Protection of lands, California and Oregon Railroad 

SINUS Sco siek pac seec ace es seo ewe close nce crest 
Air service, Army, 1922 
Aviation NAVY L922 2. comen saeaes comer anewacitnare 
Breeding experimental animals, Army, 1922...... 
Investigations for Federal Power Commission....... 
Manufacture of arms 

Unexpended balances of appropriations for prior fiscal 

years remaining available for expenditure during 
fiscal year 1922: 
Appropriations for fiscal year 1920 and prior years. - 
Appropriations in agricultural act and supple- 

mental acts for fiscal year 1921 
Cooperative work, Forest Service 
Acquisition oflands for protection of forested water- 

sheds of navigable streams 
Procuring and disposing of nitrate of soda 
Stimulating agriculture and facilitating distribution 

of products (seeds) 
Cooperative construction of rural post roads 
Cooperative construction of roads and trails, na- 

tional’ forestses ees ose ee ee seat ene eee ana 
Federal forest road construction 
Roads and trails for States, national forests fund... 
Other continuing appropriations 


360, 184, 309. 00 


Amount appro- 
priated. 


$36,404, 259. 00 


50, 000. 00 
341, 000. 00 
600, 000. 00 

9, 015.00 
2, 860. 00 
2,500. 00 
200, 000. 00 

75, 000. 00 

47, 500.00 
150, 000. 00 

1, 500, 000. 00 
725, 000. 00 
3, 137, 882. 00 
150, 000. 00 


3, 000, 000. 00 
4, 080, 000. 00 
1, 000, 000. 00 

25, 000. 00 

75, 000, 000. 00 
2) 500, 000. 00 
2} 500, 000. 00 

71, 086. 82 
409, 233. 53 
1, 023, 083. 81 
59, 596. 18 

1, 378, 374. 84 
502, 600. 00 
30, 726. 85 
15, 000. 00 
50, 000. 00 

1, 000. 00 


5, 800. 00 
400. 00 


3, 760, 431, 00 


5,710, 359. 00 
70, 567. 00 


1, 298, 371. 84 
9, 936, 327. 96 


5, 680, 380. 00 
193) 693, 858. 96 


1, 003, 175.14 
2) 434, 298, 82 
369, 284. 19 
680,337. 62 


147, 289, 385. 00 


Expenditures 
to June 30, 1922. 


$32, 002, 869. 00 | 


151, 238. 00 
30, 448. 00 
13, 884. 00 
25, 337. 00 

1, 490, 929. 00 

725, 000. 00 

3, 003, 918. 00 

40, 815. 00 


2, 584, 842. 00 
3, 974, 050. 00 


269, 873. 00 | 
524, 757. 00 


71, 086. 82 
108, 685. 53 


1, 023, 083. 81 


59, 596. 18 
996, 879. 09 


226, 697. 00 


30, 614. 85 
14, 740. 00 


1, 236, 671. 00 


4, 547, 898. 00 
570, 567. 00 


609, 149. 84 


89, 990, 337. 96 


866, 446. 14 
1, 668, 359. 46 
369, 284. 19 
60, 302. 03 


Unexpended 
balance, 
June 30, 1922. 


85, 406, 765. 00 


48, 762. 00 
44) 552.00 
33, 616. 00 

124, 663. 00 

9) 071.00 


133, 964. 00 
109, 185. 00 


415, 158.00 ” 
105, 950. 00 

1, 000, 000. 00 
24, 814. 00 

75, 000, 000. 00 


2, 230, 127. 00 
1, 975, 243. 00 


381, 495.75 


275, 903. 00 


1 2, 523, 760. 00 
1, 162, 461. 00 


689, 222. 00 
1 9, 936, 327. 96 


1 5, 680, 380. 00 
103,703, 521. 00 


136, 729. 00, 
765, 939. 36 


1 620, 025. 59 


1 212, 894, 924. 00 


Lotaliexpenditures, fiscaliyeanlO22") hips see sciece oe Aenea ace delceiskions seme enemas 


Revenues received and deposited to miscellaneous receipts during fiscal year 


Net cost of all work done by department 


$147, 289, 385. 00 
5, 209, 364. 81 


142, 080, 020. 19 


1 Of these balances $17,729,185 was turned into the surplus fund of the Treasury during the years 
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PUBLICATIONS OF DEPARTMENT. 


During the fiscal year ending June 30, 1922, the department issued publica- 
tions aS Summarized in the table below. Of the 33,734,779 copies of bulletins 
and statistical periodicals printed, 12,285,387 were new and 21,499,392 were 
reprints of those previously published. 

There were 58 new Farmers’ Bulletins, of which 1,738,379 copies were printed 
and of which four-fifths were available for distribution by Congressmen in 
accordance with law. Farmers’ Bulletins contain concise specific statements 
in nontechnical style of recommendations and directions for procedure in 
modern agricultural practices. There were 108 new Department Bulletins, 
of which 577,800 copies were printed. These bulletins contain technical dis- 
cussions of facts or conditions of importance to agriculture, primarily the 
results of experimental work of the department. In the Department Circular 
series 48 new titles were added to the list. These circulars contain informa- 
tion contributions of less technical nature than Department Bulletins and are 
designed for scientific and limited mailing lists. 


Publications issued by the Department of Agriculture during the fiscal year 
ending June 30, 1922. 


New. Reprinted. New and reprinted. 


Name of publication. ' Num- | Number of| Num- | Number of| Num- | Number of 
| ber of copies ber of copies ber of copies 
titles. | printed. | titles. | printed. | titles. | printed. 


Bulletins, circulars, and yearbook: | 
Farmers’ Bulletins: ... . qo. tess tes eis 58 | 1,788,379 533 | 21, 188, 792 | 591 | 22,927,171 


Department Bulletins................. 108 577, 800 44 83, 100 | 152 660, 900 
Department Circulars................. | 43 525,000 | 19 227, 500 | 62 752, 500 
Secretary’s Annual Report............ 1 5 OOOH iistadaeia| Settec ceseeine | 1 5, 000 
Soil Surveys... b..2s.e¢ ae uce ces ee: 31 31, 000)|- 22545. esate aes Bm al 31, 000 
ear book wl 920sao- eee ee at aee eee | 1 20.0008 | 1. faecal seats Sere. 1 20, 000 
Miscellanéous). t2-. 8. ccs Iota 881,183 |........ | 2,291,555 |........ 3, 172,738 
Totally se ewe sh cee gee Pe eee 2249 | 3,778,362} 596 | 23,790,947 | 2838 27,569,309 
Statistical and information publications: 
Experiment, Station Record...........|.....-.. 161, 700 PR) i AR ene eee [Pt 161, 700 
Official Record 3........2.2.eseseeeeees tees |< ABBiO00;I Se. Hoslsca aa, Woaaleoeere 438, 000 
Glip;Sheet. ese. 4250) eee eee eee hee eB Wi eiBOZ ZOOM. ses eae Ale. eee Scie ae 307, 700 
Monthly Crop Reporter 4.............- aes 67 700M Naeeao. Huda. Sodsoaheoweemed 671, 700 
Market Reporter ‘...........--.---+-+- (eee ree I. ACO OOO aiptike bs Sea SSR Mere aa 766, 000 
Monthly Weather Review #........... (ets ee mene se ye ean oly ee ee er eS eee 21, 875 
Weather, Crops, and Markets 5........ IE se ieee | 3,244,000 |..3..... [eames eatowe [eeee eee 3, 244, 000 
Rublichhoads tasers ee aae ee meeeee epsapeens 235 000i|t seetnce es Se er ce ee 23, 000 
Weekly ~Newsibettens-as te sseeee cca al sneccree |) \2;6665600' | ioe ties aode geass |eaeeoosale2 6685500 
Special information Service 4.......... ee ae hae | 80, 500 kee ae |b ae aad Se CE 80, 500 
Journal of Agricultural Research 4..... [Stee tent | 34000))|ate oa. 5 ee ammeter, Soka Wise rae 34, 000 
Separates, Journal of Agricultural Re- | | | 
SGaL Chess Hist shoe esenise nea aes leeches ae 42,750 Jeseseees gacece cca alle cee cree 42,750 
Tot alee ene eee BENS. See tae Le cee eB 7457 026: (tt. Hae [leg Mae Pe | 8,457,025 
Granditotal: yaa ae ae Saoioss say oat | 23,790, 947 |...-0.-- 36, 026, 334 


| { 


1 Includes administrative reports and notices and unnumbered pamphlets. 4 Discontinued. 
4 Not including miscellaneous publications, 5 Began Jan. 7, 1922, 
3 Began Jan. 4, 1922. 
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LIST OF NEW FARMER®B’ BULLETINS, DEPARTMENT BULLETINS, AND 
DEPARTMENT CIRCULARS PUBLISHED DURING FISCAL YEAR. 


Vollowing is a list of new Farmers’ Bulletins. Department Bulletins, and 
Hepartment Circulars classified by general subject matter. Farmers’ Bulle- 
tins are indicated by F. B., Department Bulletins by D. B., and Department 
Cireulars by D. C. 


Alfalfa: 

LOTETRD FE rio Tmo OS Lea if eee ee ee F. B. 1229 

Garden Flea Hopper in Alfalfa and Its Control________________ D.B. 964 
Animal pests: 

The Relative Toxicity of Stry gimine to thes Rates 5 2 5a ae D. B. 1023 

American Moles as Agricultural Pests and as Fur Producers____ F. B. 1247 
Apples: 

Noribwesterm. Apple eackine Houses= 22 222". 2 ss es I’. B. 1204 

Accounting Records for Sampling Apples by Weight_-----__-__ D. B. 1006 
Beef cattle: 

Becmeroduetionsi che: COM belt 28 = Sine ae ee eee Ff. B. 1218 

Wintering and Summer Fattening of Steers in North Carolina__ D.B. 954 

Relation of Land Tenure to the Use of the Arid Grazing Lands 

Di MEU NO bE WESLCEIM SLE LGN nce ee a ee ee D. B. 1001 

Feeding Experiment with Grade Beef Cows Raising Calves_____ D. B. 1024 

Range and Cattle Management during Drought________________ D. B. 1031 

Effects of Winter Rations on Pasture Gains and Calves__------ D. B. 1042 

The Alkali Disease of Live Stock in the Pecos Valley_-_-______ D.C. 180 
Bees: , 

SWHENT CONtTOh i = eee A oes IO £0 G =) iE SUSHI F. B. 1198 

Beekeeping “in the’ Clover’ Region 220 22" VO moo Beto ) eit F. B. 1215 

Heat Production of Honey Bees in Winter______--____________- D.B. 988 

Occurrencevof Diseasesrot/Adult Beest= 2223). S20 Se ee D.C. 218 
Birds: 

Conimunity -Bird:-Refuges=.22e2 20>. Sout liobe. Looe == eel F. B. 1239 

inssructionst fon bird. Banding 22> = ee ee eee D.C. 170 

ThewMicratory:-Bird_TLreatysAct.2125 3 slreD Vipera 2th hee Bs ate DiGs 182 

The: Migratory*Bird'Dreaty Actiiectl siaes! wil cigs T pene D. C. 202 
Blueberries: 

Directions “for! Blueberry /Culture-Ha0wss! oo 2toret eo eel D.B. 974 
Bottled foods: 

Volume -Variations of Bottled- Woods<=sss===<=--=<s-—--.--.210 D. B. 1009 
Breeding live stock: 

Principles, or, Live: Stock’ Breeding»* Ss 2) Uiimos Youn rl ot If D. B. 905 
Cabbage: 

Seed Treatment and Rainfall in Relation to Control of Cabbage 

Blicklegs = 22s 2 Se SARE. 2880s A NGisY SOIREE D. B. 1029 | 

Canning: 


Relation of Initial Temperature to Pressure, Vacuum, and Tem- 
perature Changes in the Container during Canning Operations_ D. B. 1022 
Citrus fruit: 


The Avocado: Its Insect Enemies and How to Control Them____ F. B. 1261 
Control of the Argentine Ant in California Citrus Orchards___ D.B. 965 
The Composition of California Lemons_____-__-____.__-______ D.B. 993 
The ‘Red Spider’ of the*Avocado:! Shtoli bow Jo; _eisigg Hos D. B. 1035 
Control of the Citrophilus Mealybug_________ Ole te fo EBI 1040 
A New Feature of Bud Variation in Citrus_____-+-_-____-_ =. D5 @au206 
Commereial- Control -of Citrus .Scab..-- 22 ah) 2 DG! 215 


Some Changes in the Composition of the California Avocado 
auring.Growth: 2 8 ot ih Pe ed preteen D. B. 1073 
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Corn: 
The*Corn Harworm as an Hnemy of Vetch=s-22 222) =e F. B. 1206 
Inheritance of Ramose Inflorescence in Maize____________ D.B. 971 
Effects of Mutilating the Seeds on the Growth and Development 
OLS Cornea? at es ih | Oe Ce ee gh ee eh: Ot ea ee D. B. 1011 
Effects of Date of Seeding on Growth, Germination, and Devel- 
opment, Of" Corns 2.2 oe tee Oe Eee Se Se See ee OL TL Se D. B. 1014 
Marketing “Broom ‘Corn =2>ss253 22 ee rere is eee D. B. 1019 
Relation of the Character of the Endosperm to the Suscepti- 
bility of Dent. Corn’ to: Root Rotting== 12s ses 2 ae D. B. 1062 
Corn oil: atl 
Preparation of an Edible Oil from Crude Corn Oi]_______-____ D. B. 1010 
Comparison of Corn Oils Obtained by Expeller and Benzol Ex- 
EFACCLON WIECH OG Sass See a ae as Ne ee eek en RC D. B. 105-4 
Cotton: 
The Boll-Weevil Problem: Methods of Reducing Damages_______ F. B. 1262 
Composition-oOf Corban See we aes ele een ete Seen ee aR D.B. 948 
A System of Accounting for Cotton Ginneries______-_________ DB. 985 
Preliminary Manufacture Tests of the Official Standards of the 
United States for Color of Upland Tinged and Stained Cotton_ D.B. 990 
Water Stress Behavior of Pima Cotton, Arizona________________ D. B. 1018 
Mead Cotton: An Upland Long-Staple Variety, Replacing the 
Sea Tsai Gee aoe eye ern er ig elcaeie a ke ee et le D. B. 1030 
Marketing Cotton Seed for Planting Purposes__________________ D. B. 1056 
lanpreyement-in Cotton! Production=: -{uce wc eas See D.C. 200 
The Mixing of Cotton Seed by Modern Gin Equipment___________ D.C. 205 
Dispersion of the, Boll. WeevilsiniI92d: = 3 ee ee D.C. 210 
Cranberries: 
The Relations of Water Raking to the Keeping Quality of Cran- 
IS SELES sah es es eS ee ae a ee ae D.B. 960 
Credit: 
Buying-Farms with Land-Bank Loans_2224- 222222 202) 2 ne D. B. 968 
Farm Mortgage Loans by Banks, Insurance Companies, and other 
WAS OM CLOS 2 So a ee D. B. 1047 
Bank Loans to Farmers on Personal and Collateral Security___. D. B. 1048 
The Credit Association as an Agency for Rural Short-Time 
RECESS a ey oe ns) Sl dee cg Syne pee pedal aes ap AR D.C. 197 
Crop experiments: 
Work of the Huntley Reclamation Experiment Farm in 1920_____ iDY 204 


C. 
Work of the San Antonio Experiment Farm in 1919 and 1920____ D.C. 209 
Crop insurance: 


: Crop Insurance: Risks, Losses, and Principles of Protection_____ D. B. 10438 

Crop planting and harvesting dates: 

Seed: “imevand) Hamveste2- 2.2 tee! Dee ee a TO Cone isses 
Cucumbers: 

Nicotine Dust for Control of the Striped Cucumber Beetle______ D.C. 224 
Dairying: 

Manm Daisy tEROuSeSse 4 baw ae Ege ee a ecg F. B. 1214 

Manufacture of Cow’s Milk Roquefort Cheesen_1__-___-+—______ D. B. 970 

Unit Requirements for Producing Milk in Eastern Nebraska____ D.B. 972 

Relation of Production to Income from Dairy Cows____-------~- D. B. 1069 
Drugs: 

Dryine Crude ruess 2 Sle ries 4 ee eae He Bea2oil! 
Explosives: 


Use of Explosives in Blasting Stumps_____________-_ bene ee DEC. 191: 
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Extension work: 


Status and Results of Home Demonstration Work North and 


OVS AL 2 Tee Saeed od pe We "9 rev ef D.C. 
C 


Status and Results of County Agent Work, North and West, 1920_ D. 


Extension Work SUTTAD DOING eee ak ss pts a DAC. 

Status and Results of Boys’ and Girls’ Club Work______________ DATS) 
. Statistics of Cooperative Extension Work, 1921-22__-___________ Dé 
Farm equipment: 

Manufacture and Sale of Farm Equipment_____________________ Die 
Flowers: 

Sawilles-injurious-tothose-WMolia ges. SL HB: 

The Production of the Easter Lily in Northern Climates_________ D.B. 
Foods: 

Milk and Tté-Uses-in the Home. St en ae 2 eo RA) ea F. B. 

Home:Canninesof-ruitsrand, Vieretabless2222 . es F.B. 

A Week’s Food for an Average Family__2 22020, F. B. 

A Study of the Factors Affecting Temperature Changes in the 

Container during the Canning of Fruits and Vegetables______ D. B. 

Food Values: How. Foods Meet Body Needs___-_-_-_-____-._-_- D.B. 

Maniutacture:-of Potato-Chipse-i0lf Jagiuiviall plonoiih welt wah D: iB: 

Studies in the Clarification of Unfermented Fruit Juices_______ D.B. 


Forestry and trees: 


Measuring and Marketing Farm Timber_.____~_~______ F 
Trees for-Lown-and-City-Streets2toli_am wi ts sseyawad hee o F 
~ Planting and-Care of Street Trees_2_22o0 0 en F. 

Insects Injurious to Deciduous Shade Trees and Their Control__ F. 
SlashtPine- Lies. tee te Preseli Lene cityt PS: Pygipte | 1 h,' Fr 
Investigations of the White-Pine Blister Rust_________________ D 
The Manufacture of Ethyl Alcohol from Wood Waste__________ D 
Pine-Oil and Pine-Distillate Product Emulsions________________ 
Walnut -Husk-Ma ceot.----=- =. MI WY finihe aaah stages 
The Distillation of Stumpwood and Logging Waste of Western 

Yellowo%Pinet#310 beeeesnia palit aft tn. papa ool oa 


oo! 


D 
dentification-of CruesMahorany o-oo DB. 


Studies of Certain Fungi of Economic Importance in the Decay 
of Building Timbers, with Special Reference to the Factors 


which Favor Their Development and Dissemination__________ D. B. 


The Chaulmoogra Tree and Some Related Species: A Survey Con- 
ducted in Siam, Burma, Assam, and Bengal__________-_--_-____ 


D 
Research Methods in Study of the Forest Environment_________ DB: 
D 


SICKS “SPLUCCr nn i ee BOT 
Curculios that Attack the Young Shoots and Fruits of the Wal- 
mut andthe th Chory = tes = 22 hale ee BIRT LT y) 


GOvVeIMMent= HOTESE YW Obk= case — = tees. = aan eer ee 
COVELNMENGHUOLES Gy VV OR Kay Oba e oe eee eine on eee 

Handbook for Campers in the National Forests in California____ D.C. 
Treatment of Ornamental White Pine Infected with Blister Rust_ D.C. 


D.B 
Important Forest Trees of the Eastern United States__________ DL. 
DiC 
D:C 


Game: 


Mey ETN TGRMRTEL SL OnTe 1G) tae aaa ee Fe F.B. 
Gamievas-2 7 Nation bP tvesounrcess. = aie Sele ee hs cy eee | Del 8 
Laws Relating to Fur-bearing Animals, 1921.-_________________ FE. B. 


DODO oo 
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Game—Continued. 
Directory of Officials and Organizations Concerned with the 
Protection of Birds and Game, 1921______-____-_-_ EDae. 
Annual Report of the Governor of Alaska on the Alaska Game 
Mawel O21 fee Oa he Lee ee pon alps D.C. 
Garden: 
Permanent Fruit and Vegetable Gardens______________________ ¥F. B. 
Grain: 
Crop Rotations and Cultural Methods at Ridgeley, N. Dak___-__ D. B. 
Experiments with Cereals on the Belle Fourche Experiment 
Lid 0) J aan A. A oe ee D.B 
Theiest, WelghtiofiGraineste- yeh 1s Te AE D.B. 
Goats: 
ThewAnrorav Goat... = Se pe Nee ee aR F.B. 
Grapes: 
Insect and Fungous Enemies of the Grape____--_--_--____-___- F. B. 
Hay: 
Marketing Hay <ati:Country: Points’ 222 2-20") ole go epteehs et 5 D.B. 
The OWeighing_of Market. Hiaiys 40 otitis Sis 80 Poet ee ee es D. B. 
Marketing Hay through Terminal Markets_____--_-___________ D. B. 
Inspection, and«GraGdingrot Hazes t ease n hs oR i Ie ote aye D.B 
Home and community: 
loots and. Moor Coverings: sastra i! in eth white A Foe sa zele FE. B. 
Sewage and Sewerage of Farm Homes__----_~----____-~-______ Hoke? 
Chimneys and Fireplaces: How to Build Them__-_--------_--_ FE. B. 
Red Cedar Chests as Protection against Moths_--______-_______ D. B. 
Rhewawiell-Plannedikatchenes* s-.ee ee tee ee ee D.C. 
The Paper Dress Worm teu dS. «jetta ati Oi eds Se pene D: G: 
National Influence of a Single Farm Community______________ D.B. 
Horse-radish: 
The European Horse-Radish Worm___-_----------.-~--------- D. B. 
Horses: 
Breeding Morgan Horses at the United States Morgan Horse 
ManM (2s. 2. a Oa ee RE Rape ae en D.C. 
Insects: 
The Green Bug or Spring Grain Aphis______-______ es SVE Sa a ST F. B. 
Thie(Chinch Bug. andtits, Controlis< 136... h ie ee ee ee KB. 
Insects Injurious to the Mango in Florida and How to Control 
9 0) oY 2) 00 epernan OMe a pm A ig tn Sereyen’? < BE eA gel ce 00 Te ee F.B 
Webworms Injurious to Cereal and Forage Crops and Their 
Cy ee) Ce ie ern ee Se Se eee eee ¥. B. 
Ay Sawdlyyinijurioussto,-.Young -Pines2) sss) 2 ee eee FE. B. 
Stored-Grainiak estgtssates Sat it Se 10S 1835 
Life History of the Codling Moth in the Grand Valley of Colo- 
SEL Cf 0 eS eet ec ees RS Re D.B 
Experiment and Suggestions for the Control of the Codling Moth 
inebheGrand ivalleyvzot. Colorad oss =< is eee De: 
Results of Work on Blister Beetles in Kansas________________ D.B. 
Studies on the Biology and Control of Chiggers______________ D.B. 
Rate of Multiplication of the Hessian Fly___---__--_-_____-__ D. B. 
BionomicsrotritheyChinch Buysse ee D=b: 
Poisonous Metals on Fruits and Vegetables Sprayed with Poison- 
(UES ASS eS a a D. B. 


Apanteles Melanoscelus, an Imported Parasite of the Gipsy Moth. D. B. 


The Blackhead Fireworm of the Pacific Coast__-______________ D. B. 


REPORT OF THE SECRETARY OF AGRICULTURE. 


Irrigation and drainage: 
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ime wWorder Method. of, Irrigations 2% 2-47 Wiens tee ge F. B. 1243 
teport on Drainage and Prevention of Overflow in the Valley of 

the RedsRiveniomthesNortiiteviess = ta ha entt ey ee ss DPD. Bil017 
Tree On ie NOncherny COlOTa GOs. ee yes D. B. 1026 

Labor: 
Standards of Labor on the Hill Farms of Louisiana____________ D.B. 961 
Labor and Material Requirements of Field Crops______________ D. B. 1000 
Harvest Labor Problems in the Wheat Belt, 1920_______________ D. B. 1020 
Marketing: 
seed uwviarketing Elints tor the Warmer. — 2. ee ¥, B. 1232 
Market -(Statishi¢s srr 0.20% soap lk abn ee ete ee D.B. 982 
Handbook of Foreign Agricultural Statistics____-_____._________ DB. 987 
Methods of Conducting Cost of Production and Farm Organiza- 

Tions “Seiidiiesra Pils 9rd ree ss chee a UF oat a yh he D.B. 994 
Prices of Farm Products in the United States___________._____- D. B. 999 
OpenEynes otseuvlic Marketse=2 = see Ss ee ee D. B. 1002 
Self-Service in the Retailing of Food Products___.______________ D. B. 1044 

Motor trucks: 
Motor “Erucks_on_Hastern) irmetsa¥ ats te ee ¥. B. 1201 
Oats: 
Stersity of Oats O80! — eqtoi fshtvet lobe cet ooh ee Fa ee D. B. 1058 
ESD GT 2 Enre B e 0) a Gig a eee ee ee D.C. 193 
Olives: 
Olive Growing in the Southwestern United States______________ F. B. 1249 
Peaches: 
The Peach Borer: How to Prevent or Lessen Its Ravages______ I’. B. 1246 
Preparationsot Peaches; forpMarket..2- 2) bh 2222.55 ose oe F, B. 1266 
Controlling the Curculio, Brown-Rot, and Scab in the Peach Belt 
Tit (ane os a Ee ee ee eee es D.C. 216 
Pears: 
The Handling, Shipping, and Cold Storage of Bartlett Pears in 
the: PaeificiCoaKrt: States +4: S45 41 ost br oe et ee Se D. B. 1072 
Peas: 
Sceedeeds for. ines Cannes 222s eee 2 ea ee ee F. B. 1253 
The Production of Peas for Canning#2.-- +r 22. | ase F. B. 1255 
Pigeons: 
Hrnmication of liceton< Pigeons: 2-2 = = = se ot ee D.C... 213 
Pineapples: 
PineapplesCultureyin Wlorida-- —.5- + = 5 = ee ee F, B,.1237 
Potatoes: 
The Potato Leafhopper and Its Control____-____ qeerccc F. B. 1225 
Development of.Tubers' in. the Potato.) ee D. B.. 958 
Fusarium Tuber sRotrof,,Potatoes....=..- 2-2 eae a D.C... 214 
Late-Blight Tuber Rot. of,Potato, Tubers____. = DiC 220 
Pecan: 
Pecan Rosette, Its Histology, Cytology, and Relation to other 
SAPO TOGLC? PISCE SCS a a a ap eg ga D. B. 1038 
Poultry: 
Muberedlosiqgn of, WWowils.--22 354465 ee I ee ee F. B. 1200 
Standard Varieties of Chickens. IV. The Ornamental Breeds 

Bien Veneto a a a en OE SSS IE RS F. B. 1221 
Standard Varieties of Chickens, V. The Bantam Breeds and 

ietre begs enor ue, eee ees ee a et ee ek Se FR. B. 1251 
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Rice: 
Straichthead:-of Rice:-and--Its (Controle st) eae ae Y. B. 
Roads: 
Standard and Tentative Method of Sampling and Testing High- 
way: Materlalss-2s22=-s2=2-2sS5-eS S02 2 Oe a eee D. B. 
Sheep: 
Judgine~Sheeps= 22) SN FG Se AP ee A cath eek pepe es phy ¥. B. 
Flushing and other Means of Increasing Lamb Yield ___-_-__~~ D.B. 
Soils: 
Gullies!:" How to" Control-and Reclainy Lhem_ === _2 = eee FE. B. 
Green “Manurings =. 222 onc be oa TRE ET ee Ere es Hs 
Soils of Eastern Virginia and Their Uses for Truck Crop Pro- 
GUCtION Sao A A foie £ ee tas nS te Shee D. B. 
Sorghum: 
Cultural Experiments with Grain Sorghums in the Texas Pan- 
handle wh 24 ees ih Se a ETC Ss BE Na eet ope reg Ee A D. 
Sudan grass: 
Sudan’ Grass and-Related’ Plants: 200-2 0 Bien giast wily si palin D. 
Sugar beets: 
The Sugar Beet Nematode in the Western States______-________ F, 
Cost of Producing Sugar Beets in Utah and Idaho_____----_-__ D. 
The Beet Sugar Industry in the United States, 1920_________-_ D. 
Sunflowers: 
MhesSuntlower asa Silage*Crops. 2222 e ee wee ee eee D. 


Sweet clover: 

Annual White Sweet Clover and Strains of the Biennial Form__ D. 
Sweet potatoes: 

Utilization of Flue-Heated Tobacco Barns for Sweet Potato 


Storave* 22 ees eee she AEH ATES bose MNES, AT Seyret sors 14 F. 
Sweet Potato Storage Studies=-=---=-+.-.-—---- 2. aie D. 
Eradication of the Sweet Potato Weevil in Florida___________ D. 


Tick eradication: 
State Laws and Court Decisions Relating to Cattle Tick Eradi- 


CUE T OT oe aa 9 eps tng a Deen gt ed ne ieee aA D. 
Tomatoes: 
Tomatoes for Canning and Manufacturing 20. = 82) bo tee 128 
Development of Wilt-Resistant Tomatoes____________________- D. 
Phonta’ Rot. of Tomatoes esas Se SSF EER RO at 2) OY aid Perens D. 
Tractors: 
Cost. and Utilization of Power on Farms Where Tractors are 
OWN CC ie a a rea eee ee eae re D. 
Weeds and poisonous plants: 4 
Western Sneezeweed as a Poisonous Plant __________-__-__ D. 
The Mexican Whorled Milkweed as a Poisonous Plant_____--__ D. 
The Death Camas Species as Poisonous Plants_________-_____-_ D. 
Brocressi0r- Barberry EIra@ica tio nme oa se ee ec esueee ee D. 
Wheat: 
Wheat ‘Scab’ and-Its" Control] s2s22==>-—= =~ = 2 Bue Raeie FE. 
Make [Adlsof pwnea tran GTS e@ Omit ee ee ¥. 
Influence of Relative Humidity and Moisture Content of Wheat 
on Milling Yields and the Moisture Content of Flour________ D. 
Rust Resistance in Winter Wheat Varieties_______--__________ D. 


Oo be 


QRS 


& 


QR RS 


Kianred SW neat os et A BE ee ye eee ad D.C. 194 
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REPORT OF THE CHIEF OF THE WEATHER BUREAU. 


Unirep Sratres DEPARTMENT OF AGRICULTURE, 
Weatuer Bureav, 
Washington, September 12, 1922. 
Sm: I have the honor to submit herewith a report of the opera- 
tions of the Weather Bureau during the fiscal year ended June 30, 
1922. 
Respectfully, 
C. F. Marvin, 
Z Chief of Bureau. 
Hon. Henry C. Wattace, 
Secretary of Agriculture. 


Another year of progress and growth of the Nation has passed, 
during which the Weather Bureau has maintained its operations 
and service in a normal and efficient manner. There is an increasing 
use made of the advices, warnings, and information supplied by the 
Weather Bureau to the public and those interested in agriculture, 
commerce, the industries, and navigation. Use of the Weather 
Bureau service means preparedness for future conditions and result- 
ing economic benefits which constitute in a high degree the justifica- 
tion for the costs of conducting the work. 

The program of the daily routine of service is far from a per- 
functory one, founded as it is upon hundreds of twice-daily reports 
of ever-changing, ever-variable weather cenditions and their distribu- 
tion over a wide extent of territory which, in fact, now includes a 
great part of the Northern Hemisphere. Alert and intensive mental 
study of daily weather maps on the part of a corps of many experts 
is essential to the issue of successful advices, warnings, and informa- 
tion. Under the present unsatisfactory conditions of employment in 
the Weather Bureau, the conservation and recruiting of its corps 
of experts trained in this work is a very serious matter. In no way 
is this more convincingly demonstrated than by the results of the 
thorough and careful study made by the Bureau of Efficiency of 
the job schedules of Weather Bureau employees, resulting in the allo- 
cation of practically all employees of the bureau to salary grades 
according to the proposed reclassification, appreciably in advance 
of the compensation these efficient and deserving employees now re- 
ceive. It seems appropriate to quote the following passage from my 
annual report of last year: 

The long-promised and long-delayed reclassification of Government salaries 
is nowhere more greatly needed or justified than in the Weather Bureau. The 


imaginary economies in withholding urgently needed increases for properly 
strengthening and recruiting the personnel are not economies, but sap and 
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injure the vitality of the organization and are certain to be reflected in future 
inferiority and inefficiency. Another legislative year should not go by without 
some concrete congressional enactment making the promised reclassification 
effective. 

The outstanding feature of the past year as regards weather phe- 
nomena is undoubtedly the flood conditions. The year ending June 
30, 1922, will rank as a great flood year for the entire Mississippi 
River Basin and others immediately adjacent thereto. Occurring at 
the time of the practical completion of the levee system and made 
excessive by nearly simultaneous flood stages in its large tributaries, 
the 1922 flood in the lower Mississippi River tested the efficiency of 
the levee method of flood protection in a way which is certain to be 
of great help to its proponent engineers and possibly will aid critics 
to show the weaknesses, if any, of such protective schemes. 

A number of notable storms, some accompanied by heavy losses, 
are mentioned in later pages of this report, and still more complete 
and detailed accounts have been published in the current issues of the 
Monthly Weather Review, or will appear in separate bulletins. 


FORECAST SERVICE. 


A hurricane occurred on September 8 to 15 in the Atlantic, passing 
near Bermuda on the latter date, and another near Bermuda about 
the 12th, while a third severe cyclonic storm of tropical character 
occurred about the same time in the southwest Gulf region and prob- 
ably caused the torrential rains producing the unprecedented floods 
in southern Texas of September 9 and 10. 

The only hurricane that actually touched continental United States 
passed over the Florida Peninsula on October 25, 1921, and caused 
large property damage, mostly from high tides. ‘This storm demon- 
strated the inestimable value of wireless communication in the hurri- 
cane-warning work of the Weather Bureau. It was first detected 
by a radio report from a ship in the western Caribbean Sea during 
the afternoon of October 21. Warnings were immediately broadcast 
to ships in that region. For five days this storm traveled entirely 
over water areas. Its center, direction of movement, intensity, and 
rate of progress were determined principally by vessel reports and 
warnings and advices were radioed four times daily to vessels in the 
south Atlantic, the Gulf of Mexico, and the Caribbean Sea. The 
hurricane was approaching the usual course of vessels bound to and 
from United States and Mexican ports on the Gulf coasts. The ob- 
servations received from vessels during the progress of the storm 
clearly indicated that the warnings had been received and heeded. 
All ships whose courses were in its direction turned back or changed 
their routes to avoid the hurricane. Only one ship was lost and 

roperty amounting to hundreds of thousands of dollars, which could 
be moved or protected, was saved as a result of the timeliness and 
accuracy of the warnings. 

On June 12, 1922, a tropical disturbance was located in the south- 
west portion of the Caribbean Sea. It was of moderate intensity 
but was accompanied by torrential rains in the vicinity of Swan Is- 
land. It moved into Honduras and Yucatan, and caused heavy 
floods in the rivers of Salvador and probably in the adjoining repub- 
lics. The disturbance passed inland just south of the mouth of the 
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Rio Grande during the morning of June 16, progressed for some 
distance up that valley, and was attended by excessive rains which 
caused the greatest flood on record in the lower Rio Grande. Storm 
warnings were displayed on the southern Texas coast well in advance 
of the storm and at the same time advices were issued that heavy 
rains would occur in that region. 

Ice storm in New England—The most disastrous ice or glaze 
storm in the “ niemory of the oldest inhabitants” and within the 
period of official records occurred in New England during the last 
few days of November, 1921. It was the result of a cyclone that was 
central over South Carolina on the 27th and a slight barometric 
depression that apparently formed over the Atlantic a little to the 
southward of Nantucket during the night of November 26 and 27. 
The southern storm moved rapidly northeastward, gained great in- 
tensity, and on the evening of the 29th its center was off Cape Cod. 
Tt caused gales and high tides on the middle Atlantic and New Eng- 
land coasts and heavy precipitation. In parts of New England, 
especially Massachusetts, rain fell with air temperatures below the 
freezing point. Heavy snow had preceded the rain. The latter 
continued for about three days, during many hours of which period 
the surface temperatures were several degrees below freezing. The 
rain froze as it fell and coated trees, telegraph and telephone wires, 
and other objects. While gales occurred near and off the coast the 
wind in the ice-storm area was not very high, so that the damage was 
almost entirely due to the weight of the accumulated ice. Telegraph 
and telephone poles were broken, communication was paralyzed, and 
electric light plants were put out of commission. Many thousands 
of trees were ruined and telephone, telegraph, electric ight, and rail- 
road companies suffered heavy losses. Some idea of the accumula- 
tion of the ice on objects may be gained from the fact that ordinary 
insulated electric light wires were in many instances ice-coated 2 
inches in diameter and weighed about 1.38 pounds to the foot. It 
required several days to remove the tangle of broken poles and wires 
and to restore partial transportation and communication services. 

Storm on the Great Lakes—A storm of extraordinary severity 
raged in the Lake region on December 17 and 18, 1921. The wind 
velocity at Buffalo equaled the highest on record at that station, 96 
miles an hour, and the high winds continued for an unusually long 
period. During the three hours from 9 a. m. to noon it averaged 89.3 
miles an hour and 75.6 miles an hour for a period of 12 hours. 
Timely and adequate warnings were issued, but there was large 
property damage notwithstanding the warnings and protective meas- 
ures that were taken. Sixty-two vessels loaded with grain were 
anchored in the breakwater harbor at Buffalo but the high winds 
tore 27 of them from their moorings and swept them onto the beach. 
The Buffalo Commercial, in an editorial comment on the storm, said: 

It is unlikely that there has been in years a storm of such sustained fury. 
That there was no greater damage to shipping is due, of course, to the fact that 
there was ample warning given by the Weather Bureau. 

Heavy snowstorm.—One of the heaviest falls of snow on record 
in some of the Atlantic Coast States occurred during January 27, 28, 
and 29, 1922. The heavy snowfall was due to a storm that first 
appeared south of Florida on the 26th and moved up the coast. Its 
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movement north of Cape Hatteras was extremely slow. It was 
almost stationary for more than 24 hours. In the eastern portions of 
some of the Middle Atlantic States snow fell continuously for about 

36 hours. Snow was especially deep in portions of North Carolina, 
Virginia, the District of Columbia, Maryland, eastern Pennsylvania, 
and New Jersey. At Washington, D. C., the official measurement was 
28 inches, 8 inches more than the previous record, which latter was 
during the memorable storm of February 11 to 18, 1899. However, 
there was an important difference between the storms of 1899 and 1922 
In 1899 the snow was accompanied by extremely low temperatures 
(a minimum of 15° below zero was recorded in Washington) while 
in the 1922 storm the temperature was only slightly below freezing. 
On the evening of January 28, while snow was still falling, the roof 
of the Knicker bocker Theater in Washington collapsed while a per- 
formance was in progress, killing 97 people and seriously injuring 
many others. 

Severe squall in New York—Squalls of a severity unequaled for 
many years occurred at several places on the Middle Atlantic and 
New England coasts duri ing the afternoon of June 11, 1922. They 
were the result of a cy clone of marked intensity which was central 
over Lake Ontario on the morning of that day. The squalls at- 
tained greatest violence in the vicinity of New York City. Much 
property damage was caused by the high winds and many persons 
who were out in small pleasure-craft were drowned. Unfortunately 
the squall occurred on a Sunday afternoon when large numbers of 
pleasure boats were in use. On the morning of June “11 small-craft 

warnings were ordered for the entire Atlantic coast north of Chesa- 
peake Bay and advices issued that squalls would occur during that 
afternoon and night. Commenting upon the great amount of dam- 
age done by Sunday afternoon’s storm, and the many fatalities of 
which it was directly and indirectly the cause, the New York Times 
remarked that— 

* * * all had been warned, first, by the definite prediction of the Weather 
Bureau in the morning papers, and, second, by the ominously-black clouds that 
had been gathering in the west for hours. 

Cold waves, frosts, and miscellaneous warnings.—W arnings of cold 
waves in the cattle and stock-raising sections of the country were 
accurate and beneficial. Warnings of frosts and low temperatures 
for the benefit of truck and horticultural interests and shippers of 
perishable products are in increasing demand and use by those who 
have learned to utilize this important service. 

Applications for special forecasts for special functions were 
numerous and far exceeded any year in the history of the Weather 
Bureau. During the summer and fall season scarcely a day passed 
without the forecasters at the five district forecast centers being 
called on for predictions for lawn parties, State, county, and local 
fairs, baseball games, social gatherings, etc. Careful consideration 
is given to all of these requests and in many instances special fore- 

-asts in more detail and for a longer period than is covered by the 
regular daily forecasts are given. 

Special forecast service as heretofore was given in connection with 
airplane and dirigible flights, balloon contests, pigeon races, and for 
the President’s cruises on the Mayflower. 


* 
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Hurricane service-——Some additional funds were provided for 
this work for the fiscal year beginning with July 1, 1922, and plans 
were developed for their utilization. Stations of the first order 
will be established at Brownsville, Tex., and Apalachicola, Fla., and 
a trained observer will be located at Burrwood, La., during the 
current hurricane season. It is intended to secure more observations 
from ships and additional tide reports from points along the Gulf. 
However, there is great need for more observations from the areas 
in which these disturbances occur, and especially for more reports 
from ships. 

Prior to the opening of the hurricane season two officials connected 
with the forecast service made a tour of inspection of all the sta- 
tions on the south Atlantic and Gulf coasts.- As a result of this 
inspection a number of changes providing for greater efficiency in 
the distribution of the hurricane warnings were put into effect. 
especially in the western Gulf coast section. Prompt distribution of 
all warnings and advices concerning hurricanes to all places within 
130 miles of the coast having post office, telegraph office, or telephone 
communication were ciated Much of this was made possible by 
the cordial cooperation of the railroad companies and other local 
agencies. 

Vessel weather reports.—There is much need for more ship reports, 
especially from the Gulf of Mexico, the Caribbean Sea, and the Pa- 
cific Ocean. Ship observations have become an indispensable factor 
in forecast work and decidedly so in connection with the issuance of 
hurricane warnings. This is emphasized by the fact that nine- 
tenths of the area in which hurricanes occur is water; that the 
diameter of a hurricane is frequently less than 200 miles, and that 
many of these storms do not come near land. The Weather Bureau 
has profited very much by the cordial cooperation of the Shipping 
Board and several of the large oil companies that operate fleets, from 
whom, in the aggregate, more weather observations were received 
from ships at sea than during any previous year. 

A portion of the ship reports is furnished by cooperating com- 
panies without cost for the observation work, but for the greater 
part 50 cents an observation is paid. This is insufficient compensa- 
tion for the time and experience involved in the work, and as a 
result it has been impossible to interest many ships from which valu- 
able information might be obtained. It is hoped that funds may be 
provided whereby more adequate payment may be made for ship 
observations which will go far toward placing this important project 
on a more efficient and satisfactory basis. ; 

Forecasts in aid of aviation—The activities in the aid of avia- 
tion materially increased during the year. Daily forecasts cover- 
ing 14 zones into which the country is divided were issued regularly 
and furnished to Army, Navy, and Post Office officials and to the fly- 
ing fields. In addition, arrangements were made during the year 
for broadcasting upper-air forecasts for all the zones, except two, 
from naval radio stations. 

Separate and more detailed forecasts were begun in January, 
1922, at the request of the Air Service of the Army for the-three 
air routes from Washington to Norfolk, Va., to Long Island, N. Y.. 
and to: Dayton, Ohio. They are issued twice daily and contain 
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advices as to weather conditions to be encountered from the surface 
up to 5,000 feet. These forecasts also are published in morning 
newspapers in Washington and in Dayton. The requests for special 
forecasts and weather information from individual aviators before 
beginning flights have largely increased. This latter information 
for the most part is supplied by the forecasters by telephone directly 
to the fliers. 

Important and extensive cooperative arrangements between the 

Air Service and the Weather Bureau were established during the 
year for the purpose of bringing the aviators of the former service 
and Weather Bureau officials in the field into closer contact to the 
end that forecasts, warnings, and weather information may be made 
of the greatest possrble benefit to Army aviators. This plan in- 
volves the visits by Air Service aviators to the field stations of the 
Weather Bureau for the purpose of personal acquaintanceship, the 
discussion of weather conditions peculiar to the various sections of 
the country over which flights are made, the acquiring of know]l- 
edge of the facilities at each station, for the furnishing of forecasts 
and information desired by aviators, and the perfecting of details 
for the securing of such information promptly and whenever re- 
quired. 
The Weather Bureau collects at its field stations twice-daily ob- 
servations of weather from all parts of the country at 8 a. m. and 
8 p. m., seventy-fifth meridian time. Each of the Air Service fields 
calls the nearest Weather Bureau station by telephone every morn- 
ing and evening when flying operations are being carried out for 
the purpose of obtaining the weather forecasts and reports. Fliers 
when away from their stations are authorized to telegraph or tele- 
phone any Weather Bureau station at any time for information as 
to prevailing and expected weather conditions in a particular sec- 
tion and to receive a prepaid reply. This feature of the service is 
designed to enable fliers who for any reason are forced to land at 
other than regular flying fields to secure all possible information 
which will enable them to avoid danger in returning to their home 
stations or in reaching their destinations. 

Knowledge of the science of meteorology is an important adjunct 
to expert flying and a part of the cooperation between the two serv- 
ices includes the delivery of lectures by meteorologists of the 
Weather Bureau to Air Service aviators on the general work of the 
weather service, the climatology of various sections of the coun- 
try, air currents, the physics of the air, and on other meteorological 
subjects pertinent to aviation. Already a number of these lectures 
have been delivered and plans are being developed for a material ex- 
tension of this work. 

Circulars announcing the details of the cooperation were issued 
to all field stations of the two services, in which the Chief of the 
Air Service enjoined that the matter is “of most vital importance 
at the present time in connection with cross-country flying and it is 
desired that every effort be made to carry out the provisions as 
outlined.” 

A similar cooperation exists with the aerological section of the 
Navy Department. Forecasts and weather reports are furnished 
with all possible completeness and dispatch to naval bases at which 
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flying operations are conducted. A representative of that service is 
given desk space and facilities in the forecast room of the Weather 
Bureau at Washington, where he prepares each morning a weather 
map synchronously with the charts used for the issuing of the official 
forecasts of the Weather Bureau. These official forecasts and weather 
reports are telephoned by him directly from the Weather Bureau 
office to the naval bases. In this manner the information and ad- 
vices are transmitted with the last possible delay and with effective 
results. 

Service was rendered for a number of special airplane flights 
during the year by furnishing detailed forecasts and extra obser- 
vations at frequent intervals along the route to be followed. One 
instance of this kind was the journey of a squadron of 12 seaplanes, 
much of it over land, from Norfolk, Va., to Pensacola, Fla., by way 
of the Atlantic coast line to Fernandina, Fla., thence overland across 
the Florida Peninsula to Cedar Keys and from that point to Pensa- 
cola. This journey was undertaken in July, and the various steps in 
the trips were made in accordance with the forecasts and advices 
furnished by the Weather Bureau. A seaplane can not land with 
safety on terra firma, and it was of the utmost importance, both to 
the success of the undertaking and in safeguarding the lives of the 
aviators, that no unfavorable weather conditions be encountered, 
especially for the long overland jump from Fernandina to Cedar 
Keys. The trip was accomplished without a serious mishap and the 
commander of the squadron in acknowledging the assistance ren- 
dered by the forecaster of the Weather Bureau wrote as follows: 

The commander of air squadrons desires to express his appreciation of the 
excellent cooperation of the Weather Bureau, both of Washington and Jackson- 
ville, in furnishing weather reports to the air squadrons for the recent flight of 
12 F-5-L seaplanes across Florida. The safety of the passage undoubtedly 

yas Made more certain thereby, as on the receipt of adverse weather reports 
the passage of 7 planes was delayed two days, during which severe thunder- 
storms and rain squalls would have been encountered. 


RADIO DISTRIBUTION OF FORECASTS AND WEATHER INFORMATION. 


In the annual report for last year it was stated that radio teleg- 
raphy had reached a stage where it must be recognized as a potential 
medium for the dissemination of weather forecasts, warnings, and 
information to agricultural interests. It became a realization during 
the past year. Although wireless telegraphy has been an invaluable 
factor for many years in the collection of observations from ships 
and in the distribution of storm and hurricane warnings and weather 
information to vessels at sea, it was used only to a limited extent 
for interior service because all messages were necessarily trans- 
mitted in the telegraphic code of dots and dashes. With the intro- 
duction of radiotelephony, which makes it possible for anyone to 
recelve messages in spoken words, the broadcasting of information 
over the interior has increased enormously. A year ago the daily 
State forecasts were being broadcast form 12 radio stations, rep- 
resenting only 7 States, and principally by radiotelegraphy. On 
July 1, 1922, 98 stations in 35 States were daily broadcasting weather 
forecasts and warnings. Weekly reports on the effect of weather 
on crops and highways, and other information issued by the Weather 
Bureau for the public benefit, also are disseminated by many of 
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them. Radiotelephony is now utilized almost exclusively in this 
work. 

The Weather Bureau does not own or operate any wireless equip- 
ment. The radio distribution work is accomplished through plants 
operated by other Government agencies, by corporations and by 
private individuals, and without expense to the Weather Bureau. 
An exclusive wave length of 485 meters has been assigned by the 
Bureau of Navigation, Department of Commerce, for the broad- 
casting of weather forecasts and market reports. No station can 
use this wave length unless specifically licensed to do so. In order 
that unnecessary crowding of the air and interference with schedules 
may be avoided licenses are granted to only two stations in any city 
or community. This necessarily eliminates a considerable number 
of broadcasting stations that otherwise would gladly cooperate in 
the work. On July 1, 1922, there were about 400 licensed broad- 
casting stations in the United States. Therefore, about 25 per cent 
of all the licensed broadcasting stations in the country are already 
engaged in rendering valuable distribution service to the public. 
A considerable portion of the remainder would cooperate if suf- 
ficient funds were available to provide them with the forecasts and 
warnings. 

The entire project has involved the Weather Bureau in very little 
cost. For the most. part the broadcasting stations are located in or 
near cities where first-order meteorological stations are maintained. 
The information to be broadcast is supplied to them by telephones 
without additional expense. Offers of cooperation by many broad- 
casting stations have been reluctantly declined because of the ex- 
pense ‘involved in the telegraphing or telephoning the forecasts and 
warnings to them. The service could be placed on a much higher 
basis of efficiency and materially extended if funds were available 
for the telegraphing of the forecasts, warnings and information to 
radio stations not now included in the system and for additional 
employees which would be required in the work. 

The great value of radiotelephony as a means for disseminating 
weather forecasts and warnings to the people already has been dem- 
onstrated. Its future usefulness can not be estimated. The Weather 
Bureau was organized by Congress for the benefit of “agriculture, 
commerce, and navigation.” Heretofore, a large portion of the 
farmers of the country were so located that they could not be Sup- 
plied by means of newspapers, telegraph, etc., with the daily fore- 

casts and warnings in time to be of service to them. The extension 

of telephone lines into rural communities overcame only a part of 
this difficulty. Radiotelegraphy was of slight help and necessitated 
learning the telegraphic code. ‘The marvelous advance in radio- 
telephony has entirely changed this situation. It requires only a 
limited equipment to receive radiotelephone messages. Thousands 
of farmers installed such receiving apparatus during the past year 
and are now obtaining the weather forecasts and warnings, which 
are so important to their operations, as promptly and effectively as 
the business interests in urban communities. A great future in- 
crease is inevitable. 

Another important accomplishment in radio work during the 
year was the inauguration of a program of broadcasting daily, 
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Sundays and holidays included, of the regular twice-daily forecasts, 
cold wave, frost, and other warnings and information issued for 
the States comprised in the Washington and Chicago forecast dis- 
tricts. On Wednesday during April to November, inclusive, a sum- 
mary of weather conditions as they affected crops during the pre- 
ceding week also is included. These disseminations are made from 
the naval radio stations at Arlington, Va., and Great Lakes, IIL., 
respectively. This service began June 20, 1922, for the Chicago 
district and on June 26, 1922, for the Washington district. Radio- 
telegraphy and high wave-lengths are utilized for these dissemina- 
tions as telegraphy is more reliable than telephony for long-range 
transmissions. All the States included in the two districts are 
within the range of the naval radio stations at Arlington and Great 
Lakes. Radio receiving stations that are equipped for high wave- 
leneth receptions receive direct service thereby. Local radiophone 
broadcasting stations, most of which are in charge of operators 
having the required proficiency in radiotelegraph, also are enabled 
to secure the forecasts, warnings, etc., for localized radiophone broad- 
casting. . 

The primary broadcasting of the State forecasts and summaries 
from the district forecast centers at Washington and Chicago is an 
immediate adaptation by the Weather Bureau of plans approved 
by the interdepartmental radio committee, which contemplates the 
use of a few high-powered Government radio stations for broadcast- 
ing official information by radiotelegraphy for the entire country. 
Plans are now in formation for beginning the broadcasting about 
September 1, 1922. of the State forecasts, summaries, etc., for the 
States in the San Francisco forecast district. It is hoped that sim- 
ilar plans for the remaining districts—New Orleans and Denver— 
will be effected within a few months, thus bringing all the States 
into the system. 

Material extensions were also made during the year in the radio 
bulletin service for the special benefit of marine and aviation inter- 
ests. On March 15, 1922, broadcasting of a major bulletin from 
Goat Island (near San Francisco) was begun, and localized bui- 
letins from Tatoosh Island, Wash.; North Head, Wash.; Eureka, 
Calif.: San Pedro, Calif.; and Dutch Harbor, Alaska. On April 
15. 1922, service of the same character was inaugurated for the Great 
Lakes regions, the major bulletins being disseminated from Great 
Lakes, Tl.: and the local bulletins from Alpena, Mich.; Buffalo, 
N. Y.: Chicago, Tll.; Cleveland, Ohio; and Duluth, Minn., replacing 
a limited broadcasting service previously conducted at those points. 
The radio broadcasting work on the Great Lakes and the Pacific 
coast is on the same basis as on the Atlantic and Gulf coasts. The 
character of the major and the local bulletins were described in the 
report for 1921. In all of this work the Weather Bureau is in- 
debted to the Director of the Office of Communications of the Navy 
Department and the officials in charge of the various naval radio sta- 
tions for cordial and efficient cooperation. 

Exchange of weather reports—Meteorology. is essentially an inter- 
national science. Cyclones and anticyclones have no regard for 
boundary lines or 3-mile limits. Exchange of weather reports among 
all the nations in the Northern Hemisphere is necessary for the de- 
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velopment of the science and for improvement in forecasting. Navi- 
gation of the air, which has advanced to the point where transoceanic 
and round-the-world flights have been demonstrated as practicable, 
has emphasized the need for the securing of daily reports of prevail- 
ing weather conditions from all parts of the world and the issuing of 
daily international weather charts. Nearly all countries maintain 
meteorological services and the observations are available. It is 
largely a question of providing means for prompt and effective trans- 
mission and the publishing of the information. This is a project 
in which cooperation between the various countries is necessary and 
naturally involves a proportionate payment of the costs. The de- 
pressed financial] conditions existing throughout the world prevents 
any serious consideration of such a project at the present time. 
However, the United States Weather Bureau has been able to arrange 
for the collecting of a considerable number of foreign reports for its 
own needs and purposes and at negligible cost. ; 

Prior to the war a few reports were received from Mexico, Europe, 
Asia, and from the Far East. These were entirely suspended during 
the war. Arrangements were made for their resumption during the 
year just ended, with a material increase in the number of reports. 
There was no interruption to the exchange of reports between the 
United States and Canada and in the obtaining of observations from 
Alaska, Cuba, the West Indies, and from Central American countries. 

Including the reports obtained under the plans put into operation 
during the past year, observations are now received daily from 40 
stations in Canada; 9 in Alaska; 22 in European countries, embracing 
Eneland, Spain, Switzerland, Germany, Austria, Czechoslovakia, 
Poland, Denmark, Norway, Sweden, Iceland, and the Azores; 36 in 
the West Indies, Cuba, and Central America; 17 in Mexico; and 12 
in the Pacific and the Far East, including the Hawaiian Islands, 
Guam, Midway Island, the Philippines, Japan, and China. These 
reports are charted and are utilized in connection with the regular 
forecast and storm-warning work of the bureau. 

Arrangements also were made during the year for supplying to the 
French meteorological service of a daily radiogram containing ob- 
~ervations taken at about 40 stations in the United States and a simi- 
lar message soon will be sent to the meteorological service of the 
Philippines and Japan. The reports sent to France are broadcast by 
radio from the Eiffel Tower for the benefit of the European meteor- 
ological services within its range. The United States Weather 
Bureau receives in exchange a daily message by radio, containing 
reports from European countries. These exchanges are made pos- 
sible without cost by the cooperation of the Office of Communication 
of the Navy Department. 

The Amundsen polar expedition started from Seattle on June 
1, 1922. The exploring ship Maud is equipped with radio ap- 
paratus and has a scientific officer on board. It is the plan of this 
expedition to pass through the Bering Straits, reach the farthest 
point north that is possible, become frozen in the ice, drift therewith 
for an estimated period of about three years and come into the open 
sea to the northeastward of Greenland. The ship expects to main- 
tain radio communications with the United States Signal Corps 
station at Nome, Alaska, for nearly two years. Arrangements were 
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made with the expedition to take twice-daily weather observations 
and transmit them to the Weather Bureau. A number of observa- 
tions already have been received. This arrangement will provide 
valuable observations from the most northern points at which obser- 
vations have ever been taken and transmitted as a daily program. 
The ship is also equipped with pilot balloons and it is expected that 
these observations also will be radiographed daily. 

Orchard spraying service-——The special forecast service in con- 
nection with the orchard spraying activities in the apple-growing 
sections in the northern part of New York was continued during 
the past season, and similar work to a limited extent was conducted 
in localities in Pennsylvania, West Virginia, and Virginia. The 
forecasts for the New York areas were distributed in previous | 
seasons from the Weather Bureau office at Rochester, but during the 
past season this work was conducted from Ithaca, where closer co- 
operation with the State Extension Service and the county agents 
was obtainable. This arrangement proved more satisfactory and 
effective work was accomplished. 

Damage from frost is not a serious menace to apple growing in 
northern New York. Serious loss from this cause occurs on an 
average less than once in 10 years. Scab, a fungous disease, is the 
worst enemy. It remains dormant so long as the weather is dry. 
The spores come into activity when moistened and, unless killed by 
spraying, trees may become infected within 24 hours. The problem 
is to apply the spray just before a rain because when the rains occur 
the fungi begin to grow and are killed by the poison in the spray. 
If the spray is apphed*and rains do not occur within about three 
days thereafter the effect of the poison is minimized or lost entirely. 
There are about 12,000 commercial apple growers in seven counties 
in New York who are equipped for spraying. At least three appli- 
cations are necessary each season. It is estimated that the total cost 
of apple-tree spraying for one season in the seven counties is about 
$3,500,000. Therefore, accurate and timely forecasts of the occur- 
rence of rains in the spraying season are of great importance to the 
growers in determining when the spray shall be applied, and the 
responsibility placed on the Weather Bureau in giving correct infor- 
mation is apparent. If the forecaster fails to predict a rain and 
spray is not applied the trees become irremediably affected; if rain 
is predicted and spray is applied but the rains fail to come the effect 
of the spray is lost entirely, or considerably reduced, and heavy loss 
results, 

The following is quoted from a report made on this special forecast 
work during the past season by Professor Crosby, of the Department 
of Entomology, and Professor Horner, plant pathologist of the 
New York State Extension, which was based on information sub- 
mitted by field assistants and county agents: 

The special forecasts for the spray service were sent to the following eight 
counties: Orleans, Monroe, Wayne, Genesee, Onondaga, Chautauqua, and-Ulster. 
They were used constantly by the field assistants in timing their recommenda- 
tions for spray. In the case of sprays involving fungous diseases these special 
forecasts are especially important, because it is well known that fungous dis- 
eases are vitally affected by the periods of wet weather. Tour of the most 
important counties had a telephone relay system by means of which it was 


possible to warn the growers quickly when it was time to apply the spray. 
This system was used throughout the season whenever occasion demanded. 
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At other times and in counties where the relay system was not used, circular 
letters and post cards were used to broadcast the information. 

The number of fruit growers reached directly by this service was 2,500. It 
is a well-known fact, however, that nearly every grower who receives the serv- 
ice has at least one neighbor who gets the information from him. This would 
nearly double the number benefiting by this service. 

We feel strongly that these special weather forecasts are of great impor- 
tance in making the Weather Bureau of real service to our fruit growers and 
general farmers and that definite provision for the service is essential for get- 
ting the full value out of the Weather Bureau. 

The New York State Horticultural Society at its summer meeting 
held at Leroy, N. Y., passed resolutions that “the Government 
weather forecasts given out in connection with the spray service in 
New York State has been of great assistance to the fruit grow- 
ers; we express our appreciation of such service and request its 
continuance.” 

The spray forecast work has been conducted as a demonstration of 
the practicability and value of special forecasts for the benefit of 
orchardists. The project, although conducted in a limited way, has 
proved highly successful. It will not be possible, however, to place 
this project on an adequate and permanent basis and to extend it to 
other sections, where there is fully as much need therefor, unless 
additional funds are provided for the work. 


RIVER AND FLOOD SERVICE. 


The year of 1922 was unprecedented as to the number and wide dis- 
tribution of floods, especially with reference to the Illinois Valley, 
the lower Mississippi and Texas rivers, including the Rio Grande. 
Stages beyond all previous records were attained in many cases and 
during the month of April almost every stream east of the Rocky 
Mountains was in flood, entailing heavy demands upon the Weather 
Bureau for flood service and information, with corresponding in- 
creased expenses for operations. 

The lower Mississippi River floods—rTnhe river passed the flood 
stage of 45 feet at Cairo, Il, on March 16, and did not fall below 
the flood stage of 35 feet at Baton Rouge, La., until June 12, a total 
period of 89 days. During the flood the highest stages of record 
were reached from the mouth of the Arkansas River to the Passes, 
and had the levees remained intact probably another foot would 
have been added to the flood crests below Vicksburg, Miss. 

There were four important crevasses in the levees, all within the 
State of Louisiana, and of these the greatest occurred on the right 
bank near Ferriday, La. The others were at Hamburg, Poydras, and 
Myrtle Grove, La. 

About 13,200 square miles of lands were overflowed, about 4,400 
square miles less than in 1912, the deficiency occurring in the Yazoo 
district. 

The total reported losses were about $17,000,000, of which about 
one-half were in prospective crops. Many losses, especially those to 
railroads, were unreported. 

There was no loss of human life, as the warnings of the floods 
were several weeks in advance of their occurrence. 

Summary of flood losses—The Texas floods of September came 
with a suddenness that in many localities defied any precautionary 
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measures whatever and caused the loss of 215 lives. Incompletely 
reported losses of property and crops amount to more than $19,000,- 
000. This amount actually exceeds the total losses caused by the 
great floods of the following spring in the Mississippi River and its 
tributaries. The total reported for these latter floods was $17,087,790, 
and approximately 15,000 square miles of land were overflowed, over 
13,000 square miles of which were below the mouth of the Ohio River. 
The reported grand total of flood losses for the year was about $52,- 
000,000. 

In April and May Texas suffered again to the extent of at least 
$3,000,000, with the highest stages of record in some of the rivers, 
and still a third time in. June, when the great Rio Grande flood did 
damage to the extent of about $3,000,000, making a total for-the year 
for the State of Texas of about $25,000,000, the major portion of 
which was in crops, either in hand or prospective. 

In April, floods in the Connecticut Valley caused nearly $1,000,000 
damage, and the May floods in the Colorado River also proved de- 
structive by reason of the breaking of a levee on the right bank of 
the river at Hauser Bend, Calif., in the Palo Verde Valley. The 
crevasse attained a width of 1,300 feet, and the waters flooded 30,000 
acres of land, 10,000 of which were under cultivation. The loss and 
damage amounted to about $1,000,000. 

Destructive local floods—An unusual number of destructive local 
floods occurred in creeks and other small streams, such as those in 
the State of Washington in December, 1921, at Burlington, Kans., 
in March, 1922, and in eastern New York, northeastern Pennsylvania, 
and Wisconsin in June, with estimated total damage of $5,750,000, 
excluding that in Wisconsin; of which no report of losses was re- 
ceived. 

Flood warnings.—The flood warnings issued by the Weather Bu- 
reau were instrumental in saving property to the reported value of 
$8,166,500. Growing crops, of course, can not be saved, nor as a rule 
can houses, roads, bridges, etc., so that the figures given above repre- 
sent mainly live stock and other portable property, and the statistics 
received indicate that the losses of property of this kind were very 
small. 

Summary of operations—Natural expansion of river and flood 
work has been limited to the addition of a few scattered stations and 
the inauguration at very small cost of flood service on the Platte 
River. This service is maintained through cooperation with the de- 
partment of public works of the State of Nebraska, which supplied 
the gauges and at two stations the gauge readers. Limited extensions 
were also made in southeastern Missouri. 

A new river district was established at San Antonio, Tex., being 
simply a portion of the old river district of Houston, Tex. The 
change was made in the interest of efficiency of operation and with- 
out additional charge upon the service as a whole. Another change 
was that of consolidation of the river districts of Iola, Kans., and 
Fort Smith, Ark., with headquarters at the latter station. 

The compilation of the histories of all the river stations, about 
500 in number, has been brought to virtual completion and now 
serves to bring within a very small compass a large mass of valuable 
material that was unavailable and liable to loss. 


- 
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Extensions proposed.—Increased activities in hydrological engi- 
neering and the persistent extension of agricultural and commercial 
interests demand that the river and flood service keep pace with 
them. More river-gaging stations and much more intensive measure- 
ment of precipitation are needed. These things can be accomplished 
with a very reasonable increase in appropriations and it is hoped 
that funds will soon be available. As it is, the service is virtually 
at a standstill so far as field extensions are concerned. One vital 
need is that of an engineer who can serve as a field man, inspecting 
stations, making repairs to equipment, and making surveys for the 
establishment of permanent benchmarks and other measurements of 
precision. These surveys are of highest importance in their relation 
to projects involving water supply for irrigation and power pur- 
poses. 

Snow surveys.—The snow surveys and measurements continued as 
before. This service is maintained for the purpose of affording each 
spring to irrigation and hydroelectrical engineers a reasonably ac- 
curate forecast of the supply of water that ‘will be available duri ing 
the coming summer and autumn. 

The creat importance of such work is obvious, but it requires 
more intensive local field work in making surveys of snow depths 
and snow density at the end of each winter, to the end that more 
accurate forecasts of future water supply may be made. ‘The de- 
velopment of efforts of this character must await further appro- 
priations. 

Wagon Wheel Gap, Colo.—The experiment station maintained at 
Wagon Wheel Gap, Colo., has been continued in accordance with 
the established program. The whole project will be completed within 

two or three years and the final results communicated as soon as 
possible thereafter. 


AGRICULTURAL METEOROLOGY. 


The usual weekly and daily weather and crop services were con- 
tinued during the year. The failure of Congress to enact legislation 
for the continuation of certain publications made it necessary to 
suspend the issue of the National Weather and Crop Bulletin at 
the close of November. Beginning with the Ist of January, how- 
ever, the regular weekly summaries of weather conditions and their 
effect on vegetation and farm work were resumed, publication being 
effected through the medium of the new bulletin issued by the De- 
partment of Agriculture, known as Weather, Crops, and Markets. 
The weekly corn and wheat region bulletin was continued at Chicago 
and a similar bulletin published at New Orleans covering the Cot- 
ton Belt, while weekly State summaries have been issued at the 
various section centers. 

Special services.—Daily bulletins were published at various sta- 
tions throughout the principal agricultural sections of the country, 
giving in tabular form weather conditions prevailing during the 24 
hours preceding. These services were maintained in the interests 
of the cereal, cotton, sugar, and rice production of the country. In 
addition weekly cattle region bulletins have been issued showing 
weather conditions over the ra nge areas of Texas, New Mexico, Ari- 
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zona, Utah, Wyoming, and Nevada. A demand for an extension of 
this service to other important western grazing areas continucd, 
while the corn and wheat region service should be extended to some 
important grain States where the lack of funds has prevented 
extension. 

Fruit-frost service-—X special appropriation of $9,000 was pro- 
vided by Congress for the extension of the fruit-frost service of the 
bureau during the fiscal year, and as a result this service was materi- 
ally improved. Three special representatives were assigned to this 
work in the citrus and deciduous fruit districts of the Pacific coast. 
Active operations were maintained in a number of places in Cali- 
fornia, at Medford, Oreg., and at Spokane and Yakima, Wash., 
under the supervision of special employees. 

This service was of special value to citrus fruit growers in south- 
ern California, where the severest freeze in many years was ex- 
perienced in January, resulting in enormous loss. Forecasts of mini- 
mum temperatures during the period of critical weather conditions 
were remarkably accurate, and the cooperation of the bureau with 
the fruit growers was instrumental in saving much fruit that would 
otherwise have been lost. The appreciation of this service by the 
citrus interests is indicated by expressions in the following communi- 
cations received by the bureau: 


[From the Pomona Fruit Growers’ Exchange. ] 

Confirming our conversation regarding the value of your service to the citrus 
industry of this district; we find in the district covered by the Pomona station 
that there are approximately 7,000 acres equipped for firing and making use of 
your forecast. The value of the crop in this acreage is fully $2,800,000. There 
are within this territory about 9,000 acres not prepared to protect against frost. 
The crop from the unprotected acreage is practically a total loss, besides injury 
to the trees of a large proportion of this unprotected acreage. 

The growers having equipment and using your service burned about 1,380,000 
gallons of oil and we consider the information you have furnished has prevented 
unnecessary burning of a much larger quantity. 

We feel that the investigation of frost prevention being carried on by the 
Weather Bureau is of great importance and we hope there will be nothing to 
interfere with the continuation of the work. 


{From the Fontana Farms Co.] 

In reply to your recent inquiry concerning the value of the special service of 
the Weather Bureau in this section, I would say that growers hereabouts regard 
the service as invaluable and indispensable. 

The action of this company in voting to subscribe a sum of money at the 
beginning of the frost season to assist in this work may be taken as a reliable 
indication that such a service as this is needed. 

During the recent freeze that caused so much damage to the citrus industry, 
authentic temperature records taken in this locality were of very great value 
as an indication of the degree of cold fruit in this locality was subjected to. 

We trust that this service may be continued during future years and assure 
you of our support in your work. 


After the close of the frost season-in southern California, special 
bureau representatives rendered successful services in the central 
and northern Pacific States, particularly in the vicinity of Fresno, 
in the Santa Clara Valley, Calif., in the Medford district of Oregon, 
and in the fruit sections of eastern Washington. 

Other fruit-frost activities during the year were as follows: 

TIlwaco, Wash.—The cranberry industry has assumed large propor- 
tions near the mouth of the Columbia River. Little interest has 
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heretofore been taken by the growers in the available service of the 
Weather Bureau, but in the spring of 1922, when heavy frost dam- 
age occurred, urgent request for a frost service was made. Action 
was taken to ‘orant this request in so ae as the funds of the bureau 
would permit. 

Roswell, N. Mex—No effort hade been made to protect fruit 
orchards in this district until the present year when many orchards 
were heated on a number of occasions on receipt of Weather Bureau 
advices of probable damaging temperatures. Much interest is now 
shown in the work of frost protection, and practically all the com- 
mercial orchards are equipped with frost-fighting devices. 

Yuma, Ariz—The temperature survey in the Yuma, Ariz., sec- 
tion that was started a few years ago was enlarged by the estab- 
lishment of a number of additional stations. This survey is being 
made primarily in the interests of the citrus-fruit industry, which 
is assuming considerable proportions in that section. 

Colorado. —Special services were continued in the Gunnison Val- 
ley and in the vicinity of Grand Junction. About 500 acres of 
orchards are protected in the latter section, and the possibilities of 
thorough protection by adequate heating were demonstrated at Fruit- 
vale, where an orchard was brought through the cold spell unin- 
jured, notwithstanding the minimum temperature fell to 17° F. 

New Jersey.—A representative of the Weather Bureau was as- 
signed to New Lisbon during the frost-danger period of the spring 
of. 1922, where a special frost service is maintained in the interest 
of the cranber ry industry in that section. 

A fruit-frost service was established during the year at Wichita. 
Kans. Three special stations were established and frost warnings 
were distributed to fruit growers over an extended area. In addi- 
tion, preliminary services were established in Illinois and _ parts 
of Florida. 

Cooperation.—Quite extensive cooperation has been had during 
the year with the Bureau of Markets and Crop Estimates in the 
Great Plains project, an investigation which that bureau is carry- 
ing forward in the interest of agriculture in the Great Plains States. 
Other cooperation with the various bureaus of the department was 
continued. 

Investigations —Mathematical studies of the relation between 
weather and crops was continued as the routine duties of the divi- 
sion permitted. Some very close relations were established between 
the weather and yields of corn and of oats in some important pro- 
ducing areas, and the importance of the establishment of meteoro- 
logical stations at agricultural experiment stations becomes more 
apparent as investigations of this character are continued. Papers 
published during the year are: 

Hamrick, A. M. “Fruit Frost Work in the Grand Valley of Colorado” 
(Monthly Weather Review, October, 1921). 

Kincer, J. B. “Relation of Climate to the Geographic Distribution of Crops 
in the United States’ (Ecology, April, 1922). 

Youne, F. D., and Ettison, E. 8S. “ Notes on 1922 Low Temperatures in Cali- 
fornia” (California Citrograph, April, 1922). 
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STATIONS AND ACCOUNTS DIVISION. 


WEATHER BUREAU QUARTERS AT FIELD STATIONS (OUTSIDE OF WASHINGTON, 
DsGs). 


Since the beginning of the United States Meteorological Service 
in 1870 it has been a uniform policy to secure quarters for its field 
stations in Federal buildings, whenever such buildings are suitable 
for the purpose, and it is practicable to do so. Occasionally where 
Federal buildings -were not available Congress has authorized the 
erection of special observatory buildings and, in several instances, 
free accommodations have been secured in State colleges or uni- 
versity buildings. Thus far, in a total of 220 stations, 129 are so 
situated that no rentals are paid for local offices and accommoda- 
tions, as follows: 

Free quarters and accommodations: 
Observatory buildings (owned and controlled by the Weather 
Burcaw)e tee reel rie Vin posrerta ns eee A ee wey Vere teu fe 


6 
hae IV ELSLEYADULINS Ss <8 kN eal ee 5 
HVE CET AeA) Ul EN Geese bee ena ear DP Ee RES SAN Ese Fe Ee eo © 78 


Hotalatree:-of-rentale. bi’ Sse oR ERR were pel Ea at 12! 
Rented buildings, etc., owned by individuals or corporations: 
OMmee MULLINS Geen ee Cea al ee te ee a ee 90 
Buildings with grounds, aerological stations___________________ 6 


Total number of rented buildings partly or wholly occupied______ 96 


Oe tethes a o8 2 20 nee ee NE EE To EE ey 7 225 


Under the program of economy in expenditure of appropriations, 
it has not been possible to keep the 48 buildings owned and con- 
trolled by the bureau in thoroughly good condition, and some of 
these are urgently in need of repairs and repainting for proper 
preservation. The more urgent cases, however, are now receiving 
attention. 

At San Juan, P. R., in February, 1922, alterations to the building 
served to add two rooms to provide needed space for assistant ob- 
servers for the West Indian Section Center work. 

The Weather Bureau building at Narragansett Pier, R. I., still 
continues vacant and in charge of a caretaker. To avoid continual 
expense for upkeep, this surplus property should be disposed of by 
sale or otherwise at the earliest practicable date. 

After an exhaustive inquiry by a special commission, no practical 
use has been found by the branches of the Department of Agricul- 
ture or other Government departments for the reservation and build- 
ings on the Blue Ridge Mountains, in Loudoun and Clarke Counties, 
Va., known as Mount Weather. In harmony with suggestion of 
members of the Committee on Agriculture of the House of Represen- 
tatives, this bureau has informally but vigorously prosecuted in- 
quiries in regard to a possible purchaser and offer for this property. 
In this connection we have communicated with and interviewed the 
owners of properties near the Mount Weather reservation, others who 


1 Not including those at Mount Weather, Va., and Narragansett Pier, R. I. 

2 Five stations have quarters in two buildings each, viz: Cape Henry, Va., 2 Weather 
Bureau ; Cincinnati, Ohio, and Oklahoma, Okla., Weather Bureau and Federal ; Columbus, 
Ohio, 2 rented; and Honolulu, Hawaii, Federal and rented buildings (temporarily). 


. 
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are familiar with the property and its possible utilization and sale: 
also realtors having a large clientele who are familiar with the prop- 
erty. In addition, supplementing such inquiries at Washington, a 
representative of the bureau has visited the reservation and the vil- 
lages and towns in its vicinity for the purpose of bringing the pos- 
sible sale of the property to the attention of interested parties who 
might be prevailed upon to make a preliminary proposal or offer for 
the purchase of this property. Although prosecuting these inquiries 
diligently throughout the year, no definite proposals have yet been 
received, and efforts are still being made to secure some preliminary 
proposal in more or less definite form in regard to the property. ~ 

The buildings and grounds have been inspected by officers of the 
bureau and repairs necessary for their maintenance in good con- 
dition are being made or are planned for in the near future. The 
property and buildings are in good condition and keepers have 
been placed in charge of the reservation and buildings for their 
protection and care. All such expenses of upkeep and necessary re- 
pairs amounting to about $2,000 annually constitute an unprofitable 
charge upon appropriations and no further delay should oecur in 
the enactment of necessary legislation to authorize the sale and 
disposal of this property substantially as recommended by the com- 
mission appointed to report on the disposition thereof. 

Weather Bureau quarters in Federal buildings —Upon completion 
of new Federal buildings at Santa Fe, N. Mex., and Honolulu, 
Hawail, Weather Bureau offices at those places were removed from 
rented quarters, April 1 and May 1, 1922, respectively, thus effecting 
a saving of $1,920 per annum in rentals heretofore paid, part of 
rented quarters at Honolulu being retained temporarily for special 
comparative observations. 

By reason of expiration of existing leases June 30, 1922, for rented 
quarters at Weather Bureau field stations, consideration was given 
changes affecting in all 23 stations at which $24,179 was paid for 
rentals during last fiscal year. Of these, Santa Fe, N. Mex., and 
Honolulu, Hawaii, were moved from rented to free quarters as 
stated above. At 12 stations no increases were asked in rentals now 
and heretofore paid, while at the 9 remaining stations the increase 
demanded was $4.880 on a total rental involved of $9,280, or an aver- 
age of about 53 per cent. Such exorbitant increase could not be paid 
with limited funds available, and the situation was met by curtail- 
ment of needed space at Atlanta, Ga., and Asheville, N. C., and other 
compromises. The total increased rental required for next fiscal year 
for the entire field station service of the Bureau was finally reduced 
to an increase of $1,077. 

New stations.—Yo meet increasing needs for Weather Bureau in- 
formation, especially during the hurricane season, a first-order sta- 
tion was established June 1, 1922, at Apalachicola, Fla. Quarters 
were obtained in the Grady Building, No. 200 Water Street. 

In July, 1921, in compliance with instructions from Bureau of the 
Budget, there was set aside the sum of $26,000 from the appropria- 
tions for the Weather Bureau, 1922,.as a “reserve,” to be held, if pos- 
sible, as a minimum unexpended amount to the end of the fiscal year. 
This was done, notwithstanding urgent demands for the extension of 
Weather Bureau activities in various directions and for the main- 
tenance and upkeep of existing stations, with result that a further 
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saving of $6,701.98 was effected, making a total credit for the year 
about $32,700. 


TELEGRAPH DIVISION. 


Telegraphic conditions, both national and local, were more satis- 
factory during the past year than for several years previous, except 
for nearly two months, when there was a shortage of force at the 
central office, due to resignations. 

Maintenance by the Western Union Telegraph Co. of the 23 tele- 
graphic circuits has been conducted in a generally excellent manner ~ 
and comparatively few complaints of defective or delayed service in 
transmission of special messages have been received. Reception of 
cable and wireless reports during the six-months’ hurricane season 
beginning June 1, 1921, was not as prompt as was desired, although 
efforts in various directions were made to effect improvement. More 
reports from ships were handled than in any preceding year, the in- 
erease being largely due to the cooperation extended by the Shipping 
Board in transmitting reports from many ships twice daily, without 
cost for wireless tolls, and the gradual extension of general service. 

Examination and audit of telegraph, cable, and wireless accounts, 
all of which is performed by the division operators, was somewhat 
delayed during the first part of the fiscal year because of the greatly 
increased work incident to the six-months’ hurricane season and of 
the operator shortage above mentioned. This work was brought up 
to date, however, during the spring. But little opportunity has been 
afforded, unfortunately, for such desirable lines of work as revision 
and improvement of division records, collecting and compiling data 
for ready reference—largely used by other divisions—investigation 
of the possibility of more efficient methods of conducting division 
work, ete. 

Contracts with various wireless telegraph companies, with numer- 
ous telephone companies, and with several telegraph companies were 
renewed for the fiscal year 1923 on terms prevailing in former years. 
Those with the Western Union Telegraph Co. and the New England 
Telephone & Telegraph Co. are unexecuted at this writing. 

A saving of funds to the extent of about $1,000 per annum was 
effected by rerouting certain forecast and crop messages destined to 
far-western points. . 

Assignment of an additional operator last fall has enabled the 
routine telegraph work to proceed in a much more satisfactory man- 
ner than previously, permitting, as it did, placing another operator 
on the early morning and night forces during the hurricane season 
and thus facilitating reception of the large volume of cable and wire- 
less business transmitted during this period. 

Weather Bureau telegraph and telephone lines.—These lines, nine 
in number, with combined length of approximately 289 miles, in- 
cluding approximately 66 miles of cable and 15 miles of leased wire, 
worked without serious interruptions and in a generally excellent 
manner, except the Block Island-Matunuck Beach submarine cable. 
Over these lines valuable meteorological observations, forecasts and 
warnings, vessel and wreck reports, and general Government business 
are transmitted, and five of them carry a volume of commercial busi- 
ness yielding revenue which accrues to the Government. 
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About 25,000 commercial telegrams were transmitted during the 
year; about 15,000 Gov ernment. messages and telephone calls and 
about 3,000 long-distance telephone calls were handled. 

While all these lines are maintained primarily to carry important 
Weather Bureau reports and warnings where no commercial lines 
are available for the service, never theless the 
significant amount of income from commercial telegrams and tele- 
phone calls handled for the public at very small charges. 

The following table indicates the receipts for the year: 


Government derives a 


| 
Block Cape | Beaver N.&S. | Port 
Island. Henry. | Island. | Manitous. | Angeles. 
| | 
Fi | 
1921 | 
AUR ie ines ae A stab Wala COE Se SP Ab $220. 24 $157. 77 | $47.75 $20. 06 | $195. 98 
ANI PUSt tS eeLRe Aalaelen sh een 1 200. 00 161, 28 | 62. 08 20.96 | 237. 03 
September sweat. tens eeeemas ces tcp eect ce 131.26 145, 06 | 45,18 11.88 185. 03 
Ovtopar ss. LOY SGC Sa as. 16.44] 146.95| 32.15 7.60 132. 91 
INOYempersieaicehet a pW See 2.70 | 171.71 | 76. 00 7.73 | 124. 14 
IDECEMMID OT eee tec Nae ae em IN ae te (*) 230. 23. | 52. 40 4,00 132. 87 
(2) 211. 69 35. 92 1.75 168. 74 
(2) 95. 06 33. 93 2. 28 144. 97 
(2) 115, 22 | 36. 59 4.75 159, 86 
(2) 112. 89 63. 95 7.72 175. 63 
(2) 85. 75 70. 96 10, 28 168. 34 
49, 11 97. 03 64. 64 15.71 1202. 32 
517.75 | 1,730. 64 | 621.55 114.72 2, 027. 82 


Grand total, $5,012.48. 


1 Estimated. 
2 Telegraph communication interrupted. 


In addition to the above, $600 per annum is received from the New 
England Telephone & Telegraph Co., Boston, Mass., for rental of 
two conductors in the Block Island cable. 

The cost of maintenance and repair to these lines was $2,500. 

Block Island-Matunuck Beach (RP. I.) section —A three-conductor 
telegraph cable connects the island with the mainland. Two con- 
ductors are leased to the New England Telephone & Telegraph Co. 
for telephone purposes, the third being reserved for telegraph use. 
This conductor became defective in August, remaining so until June, 
the Weather Bureau being without sufficient funds to make adequate 
repairs. During most of ‘this time telegrams were telephoned to and 
from a telegraph office on the mainland. By cooperation with the 
Western Union Telegraph Co. repairs were accomplished on June 7, 
when telegraphing was resumed. For several months in the summer 
a large number of telegrams are offered for transmission over this 

cable, the only means of wire communication with the island, a popu- 
lar summer resort. ‘The interruption above noted seriously interfered 
with satisfactory conduct of this business, and similar interruptions 
are liable to occur at any time owing to the age of the cable, which 
was laid in 1963. It has been repaired numerous times and is sub- 
ject to gradual deterioration because of electrolysis. The time has 
come for installation of a commercial cable with adequate facilities 
to care for the large volume of business now offered. ‘These con- 
ditions are recognized by the commercial companies interested, but 
no action to provide a new cable has been reported to the Weather 
Bureau. 
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Norfolk-Hatteras (Va.-N.C.) section.—Extensive reconstruction of 
certain portions of this telegraph line was undertaken with the co- 
operation of the Coast Guard and the Chesapeake & Potomac Tele- 
phone Co., the operating conditions being materially improved 
thereby. Cost of these repairs approximated $1,000. 

The great value of this line to the Government and to private in- 
terests is indicated by the following data: 

Total number of messages handled by Weather Bureau office, ex- 
clusive of all Government and radio business handled by the Navy 
Department: 


Sent. Received. 
MGGHENCECI AIS 2-222 202 LSE cia ee ental e tee meee else seen = RES. ete stew apie s 5, 376 5, 924 
ON CIAD SHESSAP OS of. ois cy aiete ive “ix ela S- - Ta ee a ae pieipadete fe ewe, te seses ees dag 8, 264 4, 702 
Motal: seh Sere a sas... Ree esse OTST. ERO . See 13,640 | _ 10, 626 


Telegraph receipts at Weather Bureau offices: 


This line. | Other lines. 


MERBOMIOBPY, WW H-t= oe sot et os daca d ce eee eet tety seh eae - ey yseg Dees cesar ees $1, 398. 28 $370. 86 
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Manteo, No GUS 1a Ul Wy Sy jiheanys es oerinay iisae.s 235. 37 407. 07 

otal. crassscsed scot s frees alas alot ae so a Paes we ooda cde ee SPe te oko Soe ttn 1,730. 64 967. 32 


At the Cape Henry office 16,990 vessels and 17 wrecks were re- 
ported by telephone and telegraph. 

It is proposed to extend reconstruction work to other sections of 
the line, where badly needed, during this fiscal year. 

Alpena-T hunder Bay-Middle Island (Mich.) section (tele- 
phone).—Some damage was done to these two lines, respectively 15 
and 124 miles in length, by ice storms during the winter and spring. 
An expenditure of about $1,000 for shortening old poles (set in 
1893) is necessary in the near ‘future. Extensive use is made of both 
lines by the Coast Guard Service, Lighthouse Service, and the Naval 
Communication Service, and they are of inestimable benefit to ma- 
rine interests as well as to the Weather Bureau. 

Whitefish Point-Vermilion Point (Mich.) section (telephone)— 
North and South Manitou Islands—Sleeping Bear Point (Mich.) sec- 
tion (telephone)—Beaver Island—Charlevoix (Mich.) section (tele- 
phone).—These three worked satisfactorily throughout the year. 

Point Reyes-Fairfax (Calif.) section (telephone) Satisfactory 
transmission conditions attended the operation of this line of 37 
miles excepting for a total period of 400 hours when it was inter- 
rupted by storms. The line is maintained by close cooperation with 
the Coast Guard which service makes large use of the facilities af- 
forded thereby. 

Galvanized iron wire is strung for about 13 miles on poles of 
the Western Union Telegraph Co. It is contemplated replacing this 
iron wire with copper wire and to change to poles of the Pacific 
Telephone & Telegraph Co. 
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North Head—Portland (Wash—Oregon) section (telegraph) —\n- 
terruptions of service, totaling about 344 hours, were frequent but 
of short duration, caused mostly by improper management of re- 
peaters at Fort Stevens. 

Nearly a half mile of the line between North Head and Fort 
Canby was destroyed by a severe storm December 1. Prompt re- 
pairs were accomplished with but slight expense. Telegraphic busi- 
ness consists principally of meteorological and vessel reports, no 
commercial telegrams being handled. 

Tatoosh-Port Angeles (Wash.) section (telegraph) —The course 
of this line of approximately 90 miles along the southern shore 
of the Strait of Juan de Fuca is mostly through heavy timber and 
for a large part along a county road. Extensive logging opera- 
tions in the vicinity of the line have for a number of years “past in- 
terfered with continuous communication to a considerable extent, 
necessitating frequent repairs. Heavy storms during the winter 
are also a fruitful source of trouble. Less than the usual amount of 
damage resulted during the past year, the cost of upkeep having 
been approximately $1,000. These interruptions totaled 29 days 
and 2 hours, 10 days of which was due to prostration of the span 
wire between Cape Flattery and Tatoosh Island. 

Extensive repairs, including changes in the course of the line 
and some reconstruction work, are contemplated during the present 
fiscal year, which will require an expenditure of about $1,200. 

The line continues to be of benefit to logging, shipping, fishing, 
and other private interests in addition to its primary use for meteor- 
ological purposes. About 11,000 commercial messages were handled 
during the year, with receipts of approximately $2, 100, Government 
tolls; ‘also 2,400 Government messages and 1,500 long- distance tele- 
phone calls. 


AEROLOGICAL INVESTIGATIONS. 


Kite stations —Observations with kites were made regularly at 
Broken Arrow, Okla.; Drexel, Nebr.; Due West, S. C.; Ellendale, 
N. Dak.; Groesbeck, Tex.; and Royal Center, Ind. Kite flights 
are made daily, whenever possible, and, in addition when conditions 
are favorable, continuous series of flights are made for periods of 
24 to 36 hours. Recerds of air pressure, temperature, humidity, and 
wind are thus obtained. 

Pilot-balloon stations—Observations by means of pilot balloons 
were made at the six kite stations, above listed, and at Burlington, 
Vt.; Denver, Colo.; Ithaca, N. Y.; Key West, Fla.; Lansing, Mich.; 
Madison, Wis.; : San Francisco, Calif. ; San Juan, P. R.; and Wash- 
ington, D. C. The observations are made twice daily at the six 
kite stations and at Key West, Fla., and Washington, D.C: and 
once each day at the remaining stations, and the computed wind 
conditions at various heights are telegra ree to district forecast 
centers at Washington, D. C., Chicago, and San Francisco, 
Calif., where they form the basis for « iyi Weather ” forecasts 
issued to the military, naval and postal aviation services. 

Special observations have been made, when requested, for use in 
connection with long- cae aiaits flights, free-balloon races, ete. 
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Observations with two theodolites have been continued, whenever 
opportunity afforded, in order to check the accuracy of the formula 
for rate of ascent of balloons and the behavior of the balloons them- 
selves at high altitudes. These observations have shown that the 
revised rate of ascent formula gives extremely reliable results, ex- 
cept when there are pronounced vertical movements in the atmos- 
phere. Even then the error is appreciable only in the lower layers. 

Cooperation—Effective cooperation with the Army and Navy 
meteorological services has been continued throughout the year. 
Each of these services maintains a number of pilot- ‘balloon stations, 
whose primary purpose is to furnish data of immediate local in- 
terest to aviators at flying fields. These observations are also tele- 
graphed to district forecast centers of the Weather Bureau for 
use in issuing “ Flying Weather” forecasts. They thus supple- 
ment, in a very helpful way, the observations made at Weather 
Bureau aerological stations. In addition to the stations in the 
United States proper, the Navy maintains one at Santo Domingo, 
Dominican Republic, and one at Coco Solo, Canal Zone, which, 
together with those of the Weather Bureau at San Juan, Pay 
and Key West, Fla., furnish information of value in connection 
with the development and movement of hurricanes. A much larger 
number of stations is necessary, however, to make this service as 
effective as it should be. 

In the autumn of 1921, at the request of the director of the 
Brazilian meteorological service and in cooperation with a repre- 
sentative of that service, temporarily stationed in Washington, plans 
for the organization of an aerological service in Brazil, patterned 
after that in the United States, were outlined and satisfactorily 
worked out. All necessary equipment was purchased, methods used 
in this country were studied and adopted, and two trained observers 


of the Weather Bureau were released, in order that they might be 


employed by the Brazilian Government to get the service properly 
inaugurated in that country. 

Central office —All observations made at kite and balloon stations, 
by the Army and Navy as well as by the Weather Bureau, are for- 
warded to the central office of the Weather Bureau for final reduc- 
tion and study. Data based upon these observations are furnished . 
in answer to numerous inquiries not only from other government 
departments, but from commercial aviation concerns as well. In 
many cases reprints of special discussions and summaries were issued 
in answer to these requests. 

Work has been continued on the preparation of a summary entitled, 
“An Aerological Survey of the United States.” When completed, 
this will contain the results of all free-air observations made in this 
country. Part 1, “ Results of Observations by Means of Kites,” 
was completed and published during the past year. It contains 
tables and figures showing monthly, seasonal, and annual values of 
pressure, temperature, humidity, density, and wind at various heights 
up to 5 kilometers. It also includes a detailed study of the behavior 
of free-air winds, classified by months and seasons, by geographic 
location and according to different wind directions at the surface. 


- Tables and figures are given, showing the frequency and amount of 
clockwise and counterclockwise turning of winds, the frequency of 
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winds from different directions, the average and extreme velocities 
encountered, and other data of special interest and value to aviators. 
This “survey” is confined to those portions of the country east of 
the Rocky Mountains, since free-air observations farther west are too 
few for the purpose. Additional stations in the West and a few 
more in the Kast than we now have are urgently needed, in order to 
give complete information for all parts of the country. 

At the request of the National Advisory Committee for Aero- 
nautics the preparation of a report on “ Standard atmosphere” was 
undertaken and completed. It has been published by that commit- 
tee as Report No. 147 and will later be included in the annual report. 
In it are discussed the need of a standard set of values of pressure, 
temperature, and density at various altitudes, and the desirability 
of adopting such values as are most in accord with actual average 
conditions in order that corrections in individual cases may be as 
small as possible. To meet this need, so far as the United States 
is concerned, all free-air observations obtained by means of kites 
and sounding balloons at several stations in this country near latitude 
40° north have been used, and average values of pressure, tempera- 
ture, and density, based upon these observations, have been deter- 
mined for summer, winter, and the year, and for all altitudes up to 
20,000 meters (65,000 feet). These values have been adopted by 
the National Advisory Committee for Aeronautics for use as 
“standard ” in this country. 


CLIMATOLOGICAL WORK. 


In the main, the regular work of the division was carried forward 
as usual and all routine matters were well in hand at the close of 
the year. 

The manuscript tables, charts, and text for the several publications . 
of the bureau, weekly, monthly, and annual, were prepared and 
placed in the hands of the proper officials on the several dates speci- 
fied. Likewise the thousands of meteorological reports from the 
regular and cooperative observers have received increased scrutiny 
to assure the accuracy required in the material placed before the 
public through the various reports issued by the bureau. 
~ One of the main lines of work in the division, the furnishing of 
weather information upon written or other requests from all classes 
of persons and interests requiring such information, has continued 
with the usual activity, and this, too, has been met in a satisfactory 
manner, as indicated by the numerous acknowledgments received, 
which expressed entire satisfaction with the promptness of the in- 
formation furnished. thes 

Cooperative work.—The extensive lines of cooperation by which 
the Weather Bureau secures valuable observations of weather con- 
ditions free of charge, save for the necessary observing outfits, have 
continued as in the past. Hearty interest in this cooperation 1s 
manifested in the thousands of reports carefully prepared day 
after day, month after month, and for indefinite years, and for- 
warded promptly to this office and to the State section centers. |, 

The number of these cooperative workers has not materially in- 
creased over those of previous years. In fact, effort to reduce the 
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number of those reporting temperature conditions has resulted in 
keeping that class of stations down to a number thought sufficient 
for all needs, at the same time arranging for a few new stations at 
points where temperature observations are considered of value. 

On the other hand, effort is being made to increase the number of 
rainfall measuring stations in sections where local topography 


- causes marked variations in the precipitation at near-by points. It 


is thought no difficulty will be experienced in securing cooperation 
along that line at various additional points, and recommendation 
has been made that appropriation for the purchase of an increased 
number of gauges be provided for. 

Inspection of cooperative stations——The withholding of travel ex- 
penditures for economical reasons and because officials could not 
absent themselves from their stations due to a general shortage of 
force has prevented the needed inspection of substations to a con- 
siderable extent. As a result some deterioration in the character of 
reports rendered has undoubtedly occurred, due to agencies not 
readily apparent to the cooperative observers. The most important 
of these is the tendency of maximum thermometers to become “ re- 
treaters,” a condition of the thermometers not readily apparent to 
the observer, but easily detected by the inspector. The increasing 
number of instruments developing this defect has been commented 
on by several inspectors. The ultimate cause of this is a falling off 
in the high quality of maximum thermometers as now produced by 
manufacturers. 

Another serious condition to be guarded against is the constant 
tendency to an improper exposure of the rain gauge. Faults of this 
kind are not readily noticed by the observer and are most surely 
remedied by an inspection. 

No expenditure of Government funds will render more valuable 
returns than those providing for the reasonably frequent inspection 
of cooperative stations, which furnish such a great volume of most 
valuable data at no cost except those of forms, instruments, and in- 
spections. 

Climatological publications —The material for the Annual Report 
of the Chief of Bureau and for the Monthly Weather Review has 
remained practically as during previous years. 

The Snow and Ice Bulletin, due to congressional action, was not 
issued during the first few weeks of the season, but later on it was 
incorporated in the new department publication, Weather, Crops, and 
Markets. This soon proved unsatisfactory on account of late issue, 
and the Snow and Ice Bulletin was therefore issued as an individual 
publication in nearly the form adopted prior to 1919. 

The 45 sections of the Climatological Service are issuing their 
monthly and annual summaries substantially as last year, save that 
a few sections have requested permission to increase slightly the 
number of pages per issue which, for reasons of economy, had been 
reduced to the lowest possible extent. é 

The somewhat smaller size of these publications has enabled their 
printing and distribution at a distinctly earlier date than had been 
possible for several years past. 

The publication of the Alaska Section Summary, which had fallen 
greatly in arrears, due to certain printing difficulties, was finally 


92 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


brought up as near to date as can be accomplished, considering the 
conditions attending its preparation, 

The Porto Rico section was enlarged to include the new West 
Indian Climatological Service, with headquarters at San Juan, and 
considerable delay in printing the monthly issues resulted from the 
vreatly increased number of stations reporting under the new plan 
of coo} peration inaugurated with the various. foreign governments in 
that region. ‘ 

To meet the needs of engineers and others in California, who are 
interested in the seasonal “precipitation of that State as affecting 
stream flow and water supply, the section director was authorized to 
issue as a supplement to the June, 1922, monthly section report, and 
yearly thereafter, a statement of the monthly precipitation at all 
stations in that State for the rain vear, July, 1921, to June, 1922, 
inclusive, together with the total for the season. This permits the 
bringing ‘together i in consecutive order the precipitation for the rainy 
season and enables a more ready means of studying the water prob- 
lems of that State. 

The snowfall bulletins for the 11 mountain States of the West were 
issued as usual, and somewhat more data were discussed than in 
previous years, due to increased facilities for obtaining reports. 

Collection and care of meteorological reports. —All reports con- 
taining meteorological data usually forwarded to this division were 
properly checked, filed, and later prepared for permanent binding. 

The reports from the 42 climatological sections of continental 
United States, about 320 copies for each section, were assembled 
monthly, tempor arily bound at the Government Printing Office, and 
promptly distributed to foreign weather institutions, libraries, or 
other public repositories, and to subscribers and others making use 
of the data they contain. 

At the close of the calendar year the permanent supply of these 
reports for file at stations, consisting of about 140 sets, 5 volumes 
each, a total of 700 volumes, was assembled, permanently bound, and 
distributed to the more important stations. Altogether nearly 1,800 
separate volumes of reports of all kinds, not including those tem- 
porarily bound and distributed each month, were assembled in the 
division during the year. alphabetically and chronologically ar- 
ranged, permanently bound, and placed in the proper files. 

Additional work accomplished—During the year just closed op- 
portunity was afforded to secure the reprinting of a number of the 
separate sections of Bulletin W, Summary of the Climatological 
Data for the United States by sections, many of the sections being 
entirely exhausted and the editions of others too old to enable their 
efficient use in answering calls for weather data. 

By concerted action between station officials and this division, 26 
of the 106 sections were brought down to the end of 1920, with new 
tables added, and reprinted. “Material for 24 additional sections was 
forwarded to the Government Printing Office and these are in process 
of completion, and 17 others are now ready, awaiting allotment of 
necessary funds, while the remaining numbers are in various stages 
of progress at the respective centers, but will all be ready for print- 
ing within a few months. 

The preparation of the material for these publications was mainly 
accomplished ut the respective State centers, but the arrangement 
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of the data and checking the various tables and charts devolved upon 
the clerical force of the division, where, in order to facilitate the work, 
much of the proofing, revising, and other details were attended to. 

New work.—The preparation of new normals of the daily maxi- 
mum, daily minimum, and daily mean temperatures, the details of 
which were outlined during the preceding year, was carried forward 
as rapidly as the press of other work permitted. At the end of the 
year nearly all the stations having 40 or more years of record, some 
75 or more, had been practically completed and most of them for- 
warded to stations for current use. 

Considerable progress was made on a proposed new system for 
maintaining the summarized weather data accumulated at the various 
State section centers, but on account of prospective world-wide 
changes in the calendar, now being discussed, it was deemed best to 
delay any extensive changes at the present time. 

The preparation of new normals of daily maximum, daily mini- 
mum, and daily means of temperature for the short-record stations 
of the bureau will be the principal extra work in the division during 
the present fiscal year. 

Loyal support has been given by each member of the division’s 


clerical force. 
PRINTING. 


The mailing lists of the bureau have all been revised and brought 
up to date, resulting in the discontinuance of a number of subscrip- 
tions. The demand for Weather Bureau publications from the gen- 
eral public, especially libraries, schools, and colleges, continues to be 
large. All applications are receiving prompt, careful, and favorable 
consideration where possible. In case the publications can not be 
supplied the writer is so advised, and if possible the source from 
which the publication may be secured. 

Under a provision of the sundry civil act of March 4, 1921, Gov- 
ernment departments were required to suspend the publication of 
all periodicals not otherwise specifically authorized by law. The 
National Weather and Crop Bulletin and the Monthly Weather 
Review were therefore suspended with the issue of December, 1921. 
Later the Weather and Crop Bulletin was combined with the Market 
Reporter and the Monthly Crop Reporter on January 7, 1922, and is 
now issued weekly throughout the year by the Department of Agri- 
culture under the title, “ Weather, Crops, and Markets.” The re- 
sumption of the issue of the Monthly Weather Review was also 
authorized. 

Under the deficiency bill passed by Congress for printing and bind- 
ing of the Department of Agriculture, the Weather Bureau was 
enabled to effect the printing of a considerable amount of back 
_ climatological statistics, river stages on the principal rivers of the 
United States for 1920 and 1921, and the binding of official records. 
A large amount of this important data had accumulated during the 
war and since, and the amount of printing and binding accom- 
plished under this appropriation has materially facilitated the 
work of the bureau. 

In accordance with existing regulations the utmost economy was 
practiced in the issuance of publications and the purchase of paper, 
ink, and other printing materials. No new or additional machinery 
or equipment was installed during the year. 
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The Monthly Weather Review presents under a single cover fairly 
complete statistics and a discussion of the weather in all parts of the 
United States and to a lesser extent of the adjacent oceans. This 
purely statistical record alone is highly prized and extensively used 
by various marine, commercial, and agricultural interests. The 
Review also serves as an important aid in the teaching of meteorology 
in primary and secondary schools; also as a medium of exchange 
for workers in the field of theoretical as well as applied meteorology. 
It is now in the fiftieth year of publication, the first issue having 
appeared in the early part of 1873. 

The early numbers were devoted to a résumé of the storms of the 
month, accompanied by charts showing the path followed by each, 
with short paragraphs upon the distribution of temperature and 
precipitation. All of these original features have been carefully 
preserved and greatly amplified with the passage of years, and many 
new topics have been added. 

The forty-ninth volume contained 745 pages of text and tables 
and about 120 charts. The fiftieth volume will contain a somewhat 
smaller number of pages, about the same number of full-size charts, 
but with the addition of three small inset charts which add con- 
siderably to the information graphically presented. 

Three contributions to meteorology have been printed during the 
year as supplements to the Monthly Weather Review, and the manu- 
script of a fourth is awaiting final action previous to being sent to 
the Public Printer. 


INVESTIGATIONS IN SEISMOLOGY. 


The important work of collecting and publishing earthquake data, 
begun December 1, 1914, has been continued during the year. 

Instrumental records have been obtained by instruments owned 
and operated by the bureau itself at Washington, D. C., Northfield, 
Vt., and Chicago, Ill., and similar data secured from various seismic 
observatories distributed from Panama to Canada and from the 
Hawaiian Islands to Porto Rico. 

The noninstrumental reports rendered by the regular and coopera- 
tive observers of the bureau recorded 83 separate earthquakes strong 
enough to be felt by the unaided senses in the continental Unite 
States during the calendar year 1921. The great majority of these 
resulted in little or no damage, but the widespread shocks which took 
place in Utah in September, the latter part of October, and first of 
November caused moderate damage. No important earthquakes oc- 
curred in our outlying possessions. 


VOLCANOLOGY. 


The funds available for the conduct of observations of the glowing 
lava beds of the Kilauea Volcano have remained the same as hereto- 
fore and have barely sufficed to maintain the program of work as in 
the past. Some additional investigations by borings supported by 
funds from the Hawaiian Volcano Association were made during 
the year. 
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During the fiscal year 1,130 books and pamphlets were added to 
the library, the total strength of which is now well over 41,000 vol- 
umes. Most of the gaps in periodical publications occasioned by the 
war have now been filled, the chief exceptions being Russian publica- 
tions. A nearly exhaustive bibliography of the climatology of South 
America was published in October. The various catalogues have 
been kept up to date. One of these, not mentioned in any previous 
report, is a catalogue of portraits of meteorologists. This has been 
in progress for several years and is probably the only one of its kind 
in existence. At least one additional trained assistant is greatly 
needed, in order to enable the library to undertake important work 
outside of routine. 


MARINE METEOROLOGY. 


The marine meteorological work progressed satisfactorily during 
the year. A larger amount of data was furnished the Hydrographic 
Office for publication on the Pilot Charts, and at the same time an 
increased volume of material of value to marine interests was sup- 
plied through publications of the bureau. 

During the year arrangements were perfected for an interchange 
of marine reports with the French meteorological service. 

The amount of data furnished for use in admiralty cases was about 
the same as in previous years. 

It was possible near the end of the year to augment the force en- 
gaged on the marine work at Washington, where a reduction had 
been necessary during the preceding year. A further increase of this 
force is needed to make greater use of the material now being re- 
ported by observers, and which supplies the fullest record we have 
of detailed weather conditions over the Northern Hemisphere. 

The volume of reports reaching the bureau still reflects the de- 
pressed state of shipping, but shows, nevertheless, the continued in- 
terest of seamen in the marine meteorological work. 

Reference to the increasing use of radio at sea and its influence on 
the transmission of weather information will be found elsewhere. 


INSTRUMENT DIVISION. 


The maintenance of the instrumental and storm warning equip- 
ment of the Weather Bureau, which has an estimated value of 
$700,000, together with the purchase of necessary new equipment, 
has been accomplished at an expense of about $26,000. Station 
officials have cooperated with the division by making diligent effort 
to keep down expenses without permitting the equipment to 
deteriorate. 

The major portion of the work of repairing instruments, includ- 
ing the rebuilding of special thermographs for fruit-frost investi- 
gations, has been performed in the instrument shop, and important 
progress has been made in the development of new forms of appa- 
ratus and instruments. 

A new form of solar radiation receiver, utilizing the principle of 
thermo junctions, was worked out with the joint efforts of several 
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members of the technical staff of the bureau and is now being suc- 
cessfully used in recording solar radiation intensities. 

The evaporation program inaugurated in 1916 has been continued. 
Regular reports are being rendered by 47 stations, and the results 
are published in the State Section Reports. An annual summary 
for all stations appears in the statistical section of the annual report 
of the Chief of the Weather Bureau. 

Investigations of the relation between anemometer cup movement 
and actual wind velocity, begun more than 20 years ago by Prof. 
C. F. Marvin and limited in scope at that time by the ‘difficulty of 
obtaining high velocities, have been resumed, and as a result the rela- 
tions are now known up to 113 miles an hour actual velocity. This 
investigation has been conducted jointly by Messrs. Fergusson and 
Covert of the instrument division, using the wind tunnel of the 
Bureau of Standards, which was primarily constructed for the study 
of problems in aviation, and in which high velocities under control 
are easily produced. Many other forms of anemometers, different 
sizes of cups, and lengths of arms, were also made subjects of experi- 
ment, with a view to the early design of an anemometer to record 
true wind velocities, and the preparation of corrections applicable 
to the records of the Weather Bureau, which are all on a uniform 
basis of indicated velocities. 

Exhibits—An exhibit to show the activities of the Weather Bu- 
reau has been prepared for the Brazilian Centennial Exposition, also 
three self-demonstrating exhibits and one instrumental exhibit to 
accompany the Government exhibits sent over circuits routed to 
State fairs in the United States. This work is carried on cooper- 
atively with the Office of Exhibits. 

As a result of the wide distribution of Farmers’ Bulletin No. 842, 
Modern Methods of Protection Against Lightning, the Weather 
Bureau is being called upon with increasing frequency to answer let- 
ters of inquiry in regard to methods to be used in particular in- 
stances. RR. N. Covert has been named Weather Bureau repre- 
sentative on a committee to formulate a code whose purpose is to 
specify safe practice in lightning protective measures. 


INVESTIGATIONS IN SOLAR RADIATION. 


Continuous registration of the quantity of heat received from the 
sun at the surface of the earth from day to day has been maintained 
at Washington, D. C., since 1909; at Madison, Wis., since 1911; and 
at Lincoln, Nebr., since 1915. In addition, on clear days the intensity 
of direct solar radiation has been measured at the above stations and 
also at Santa Fe, N. Mex. At the latter station these measurements 
were discontinued at the end of March, 1922, when the Weather 
Bureau office was moved to the new Federal building, which does not 
afford suitable exposure for pyrheliometers; and at Lincoln, Nebr., 
the registration of the heat energy received from the sun has been 
discontinued temporarily on account of a defect in the recording 
pyrhelometer. It is expected that the early completion of a record- 
ing pyrheliometer of improved design will make it possible to replace 
this defective instrument in the near future. 

In addition to heat measurements, the intensity of direct sunlight 
and of diffuse skyhght has been measured on almost every day at 
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Washington during 12 months ending with April 6, 1922, except that 
for about four weeks in July and August, 1921, and for a like period. 
in January, 1922, the measurements were made at Chicago, Il. 

From the sky brightness measurements thus obtained charts have 
been prepared showing the resulting illumination on vertical sur- 
faces, such as the walls of buildings, facing the eight principal points 
of the compass, for each hour of each day throughout the year for 
latitude 42° north, with the sky free from clouds and also com- 
pletely covered with clouds.. The charts are based on the measure- 
ments made in practically smoke-free atmosphere in a suburb of 
Washington, but the percentage of diminution in illumination result- 
ing from a smoke cloud such as usually prevails at Chicago has been 
determined. 

Even with skies entirely free from clouds the brightness and the 
resulting Ulumination may vary by as much as 50 per cent from the 
mean value represented by the charts. This is due principally to the 
presence of haze or dust in the atmosphere to a greater or less degree. 
A clear blue sky, which is rare at Washington, is dark as compared 
with a white, hazy sky. Thin clouds increase the brightness of the 
sky markedly, and especially in the vicinity of the zenith. 

A preliminary report on the sky brightness measurements has been 
published in the Monthly Weather Review, and also in the Transac- 
tions of the Hluminating Engineering Society. A more complete 
report is now in preparation. 

These results are of practical importance to illuminating engineers 
and others having to do with questions of natural lighting, especially 
as applied to school rooms, office buildings, and industrial plants. 

There yet remain to be considered the effect upon interior illumina- 
tion of substituting for skylight the daylight reflected from the walls 
of neighboring buildings, and, also, the interior illumination from 
skylight when the so-called saw-tooth roof construction is employed. 
It is hoped to solve these two problems during the coming year. 

It is also the expectation to take part in an international investiga- 
tion of the dust content of the atmosphere that has been planned by 
the meteorological section of the International Geodetic and Geo- 
physical Union. 

The official in charge of solar radiation investigations took advan- 
tage of a trip to Europe as a delegate to the International Institute 
of Agriculture and to the International Geodetic and Geophysical] 
Union, both meeting in Rome in May, 1922, to consult with European 
meteorologists on various topics, more particularly those relating to 
solar radiation studies. 
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REPORT OF THE CHIEF OF THE BUREAU OF ANIMAL 
INDUSTRY. 


Unirep States DepartMEnT or AGRICULTURE, 
Bureau or AntmAL INpustTRY, 
Washington, D. C., September 12, 1922. 


Str: I have the honor to transmit herewith a report of'the opera- 
tions of the Bureau of Animal Industry for the fiscal year ended June 
30, 1922. 

Respect full 
P a J. R. Mouter, 
Chief of Bureau. 
Hon. Henry C. WALLAceE, 
Secretary of Agriculture. 


ACTIVITIES OF SPECIAL PROMINENCE. 
PROGRESS IN CONTROLLING BOVINE TUBERCULOSIS. 


Because of the far-reaching effects of bovine tuberculosis on the 
livestock industry, progress in eradicating this disease is a subject 
of commanding interest. During the fiscal year covered by this 
report cooperative Federal-State tuberculosis eradication has given 
highly encouraging results. Herds accredited as free from the 
disease increased from 8,201 to 16,216. There was even greater gain 
in the number of herds tested once without showing reactors, the 
number being 161,533 compared with 49,814 for the preceding year. 

The support which tuberculosis eradication is receiving from live- 
stock owners may be judged from the length of the waiting list. On 
June 30, 1922, there were on file unfilled applications for testing 
35,239 herds containing more than half a million cattle. These num- 
bers are more than double those of previous years. Few serious 
obstacles have been encountered and enthusiasm in the campaign for 
eradicating tuberculosis has steadily increased. The chief problem 
is to meet the demand for testing with the funds and facilities pro- 
vided. 


CONFERENCES FACILITATE WORK. 


During the year several conferences of State, Federal, and local 
authorities were held to discuss and perfect plans for the work. Such 
problems as technic in making tests, details of planning and conduct- 
ing testing on an area scale, and scientific developments in the trans- 
mission of the disease were prominent topics for discussion. By 
thus keeping abreast of developments and approved methods, officials 
in charge of tuberculosis eradication have been able to show progress 
which admittedly has surpassed expectations. 

99 


100 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 
EXTENT OF TUBERCULOSIS SHOWN BY COUNTIES. 


Through close cooperation of such officials the approximate per 
cent of tuberculous cattle by counties throughout the United States 
has been learned. This information, graphically shown on a map, 
gives a basis for planning future work. Bovine tuberculosis, accord- 
ing to the map, exists in about 46 per cent of the total area of the 
United States to an extent not over 1 per cent. Ina large additional 
area the infection does not exceed 3 per cent. The remainder has 
larger proportions of tuberculous cattle, in a few counties more than 
25 per cent. Such information will help greatly in stemming the 
further spread of the disease, especially by directing attention to 
sources of ‘greatest danger, and the outlook for the complete though 
gradual eradication from the areas least infected is most encouraging. 


AREA TESTING MEETS WITH FAVOR, 


The increasing recognition, both by officials and cattle owners, of 
the effectiveness of tuberculin testing under the area plan is an- 
other encouraging feature of the work. More than 150 counties had 
either completed or were engaged in area tests at the end of the fiscal 
year, and nearly 300 additional counties are arranging for testing all 
the cattle within their boundaries. This is more than a tenfold 
increase over the preceding year. 

Experience has shown that area testing is not only more economical 
and more warmly received than testing scattered herds, but also that 
it builds up a very strong sentiment in the locality for maintaining 
the cattle in the county on a strict tuberculosis-free basis. Area 
testing also enlists the support of progressive local veterinary practi- 
tioners, gives greater confidence in local milk supplies, and facilitates 
the disposal of reactors found. 


TICK ERADICATION MAKES PROGRESS. 


The outstanding development in eradicating cattle-fever ticks from 
the United States during the year was the active support this work 
received in Texas. The number of cattle dippings in that State shat- 
tered all records since systematic tick eradication started in 1906. 
During June, the last month of the fiscal year, dippings in Texas ex- 
ceeded 6,600,000 and about 10,000 vats were in operation in that State. 
These results were possible largely through cooperation with the 
bureau by State and local officials and livestock owners. 

Territory released from quarantine during the year because of 
eradication of ticks aggregated 29,563 square miles. This area was 
in four States—Georgia, Louisiana, North Carolina, and Texas— 
about three-fourths of the total area released being in Texas. 

In some portions of the South the work met temporary reverses 
through opposition by lawless elements. Numerous vats were dyna- 
mited and violence was threatened or used against inspectors enforc- 
ing the dipping of cattle in accordance with State law. Through 
the employment of ex-service men as inspectors and giving them 
means of protection when necessary, the work has progressed even 
in such localities. In numerous cases dynamited vats have been re- 
built by the persons who destroyed them when they learned of the 
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necessity for driving cattle long distances to the nearest vats in 
operation. 


CONTINUED EXCLUSION OF FOREIGN DISEASES. 4 


Quarantine regulations proved effective during the year with the 
result that no destructive foreign plague affecting livestock gained 
admittance to the United States. Never in our history has this 
country been so nearly surrounded by foot-and-mouth disease as in 
recent years. Its ravages have been reported from most European, 
Asiatic, and South American countries, but it has thus far been kept 
outside the barrier of the Federal quarantine stations. Other serious 
foreign diseases which have been effectively excluded are contagious 
pleuropneumonia, rinderpest, surra, and Malta fever. 


LIVESTOCK IMPROVEMENT ACTIVITIES. 


Of the many varied lines of work conducted by the bureau, few 
have met with more support from outside sources than the systematic 
effort to improve domestic animals in the country. This work, 
popularly known as the “ Better Sires—Better Stock” campaign and 
begun three years ago, developed rapidly during the year. By the 
close of the fiscal year nearly 8,000 livestock owners had filed state- 
ments with the department that they will use good purebred sires 
exclusively in their livestock breeding operations and for all classes 
of animals kept. These agreements affect the use of nearly a million 
head of breeding stock and are certain to have an important effect 
on coming generations of domestic animals. 

State and local officials, breeding associations, and the agricultural 
press have given practically unanimous support to this constructive 
work. The figures mentioned showing persons and animals directly 
associated with the activity are believed to be small compared to 
those indirectly affected. Leading States in the work are Ohio, 
Virginia, Nebraska, Washington, and Kentucky. 


UTILITY VALUE OF PUREBRED LIVESTOCK STUDIED. 


During the year the bureau made a study of the utility value of 
purebred livestock and of results to be expected from the use of 
purebred sires. Based on the experiences of more than 500 persons 
who were known to be using purebred sires and who kept female 
stock of varying quality—including purebreds, crossbreds, grades, 
and scrubs—the résults showed a marked superiority in earning 
power of well-bred over common stock. For all classes of animals 
the average reported superiority of purebreds over common stock 
was approximately 40 per cent. Offspring of purebred sires were 
shown to be practically 50 per cent more valuable than the offspring 
of nonpurebreds. Besides, the better bred young stock was more 
readily salable and had greater utility value when kept on the farm, 
Other related information on the subject was obtained, analyzed, and 
prepared for publication. 


EXTENSION WORKERS AND COUNTY AGENTS ACTIVE. 


The influence of the bureau’s efforts to interest livestock owners 
in improved animals and methods of breeding has been greatly ex- 
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tended by the activities of extension workers in various States. They 
and county-agent forces have made excellent use of material de- 
veges and furnished. Through demonstrations, meetings, exhibits, 
contésts, and other resources at their disposal they have given to the 
bureau’s fundamental data an effective local application. 


BETTER FEEDING OF LIVESTOCK. 


A topic related to the improvement of common stock by breeding 
it to better sires is the opportunity for adding to individual and 
national welfare by the better feeding of farm animals. The con- 
stant demand for information on good feeding methods and the 
fact that there is room for improvement in this field makes such an 
activity highly desirable. The problem is largely one of making 
available in attractive form the existing knowledge on the subject. 


PROGRESS IN FEEDING INVESTIGATIONS, 


Recent experiments by the bureau have resulted in new and funda- 
mental knowledge on the feeding of meat animals, particularly 
cattle and swine. <A series of experiments conducted cooperatively 
with several States shows the influence of winter rations for cattle 
and calves on their ability to use pasture economically the following 
season. This investigation has included costs of production as well 
as gains on various rations. 

Inquiry into the causes of soft pork, begun more than a year ago, 
has been continued. The effect of peanuts and peanut meal has re- 
ceived major consideration, but the effects of other feeds, such as soy 
beans and rice by-products, likewise have been studied. Develop- 
ments in this work are resulting in the accumulation of new and use- 
ful data. In poultry feeding, experiments show conclusively the 
importance of animal protein in the ration. 


MEAT IN THE DIET. 


With considerable concern the livestock industry has noted a gen- 
eral decline in the consumption of meat in the United States com- 
pared with the figures of a decade ago. This fact, combined with 
the falling off of exports to practically a pre-war basis, has shown 
the need for close attention to the study of meat in the American diet. 

An increased recognition of the nutritive value of meats and the 
distribution of educational material to counteract’ungrounded preju- 
dices are activities obviously desirable. Through exhibits and pub- 
lished material, steps in this direction already have been taken. 

The bureau likewise has conducted experiments to determine the 
extent of the beneficial substances known as vitamins in various 
meats. Results obtained thus far show that pork, especially, is 
reasonably rich in vitamin B. The study of vitamins in meat is 
being continued. f 

Through meat-inspection records as well as from other sources 
within and out of the department, the bureau has collected informa- 
tion on meat production, consumption, and foreign trade. A publi- 
cation discussing these subjects, so important to the livestock in- 
dustry, 1s in press. 
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In the field of animal-parasite control, experiments with carbon 
tetrachlorid have given excellent results. Work with this relatively 
cheap chemical has shown it to possess great effectiveness combined 
with a large factor of safety for animals treated. New methods of 
treating animals for parasites and involving the use of carbon 
tetrachlorid are being developed. So promising is the possibility 
of the drug that it is attracting favorable attention in the field of 
human medicine, notably for the treatment of hookworm. Corre- 
spondence on this subject and on the progress of the work has been 
unusually large and is further evidence of the value of animal ex- 
perimentation having a bearing on human welfare. 


PERSONNEL. 


At the beginning of the fiscal*year there were 4,137 employees in 
the service of the bureau. During the year 613 additions were made, 
519 by appointment, 27 by transfer from other branches of the Gov- 
ernment service, and 67 by reinstatement of former employees. In the 
same period 509 employees were separated from the service, 182 by 
resignation, 16 because of death, 23 by transfer to other bureaus or 
departments, 1 was removed for cause, while other separations num- 
bered 287. At the end of the fiscal year the bureau rolls contained 
4,241 names, an increase of 104 during the year. More than one-half 
of the increase may be accounted for in the intensive work for the 
eradication of cattle ticks. 


VETERINARY EDUCATION. 


No change in the number of accredited veterinary colleges whose 
graduates are eligible to take the civil-service examinations for posi- 
tions in the bureau occurred during the year, the number remaining 
at 16. The graduates of three agricultural colleges with two-year 
veterinary courses are given credit for work completed in these insti- 
tutions when entering one of the accredited veterinary colleges. No 
additions were made to the list of foreign veterinary colleges accred- 
ited by the bureau, the number being 14. 

The total number of freshmen enrolled in all veterinary college 
for the school year 1921-22 was 169, as compared with 182 during the 
preceding year, a decrease of 13. The total enrollment was 796, 
against 965 for the preceding school year. The number of graduates 
was 171, as compared with 277 in 1921. Nine of the students included 
in the total enrollment were attending agricultural colleges having 
two-year veterinary courses and must take additional work at an 
accredited college before being eligible for bureau positions. 


LITERATURE, EXHIBITS, AND MOTION PICTURES. 


The bureau contributed during the year 72 new and revised publi- 
cations, including 16 Farmers’ Bulletins, 11 Department Bulletins, 3 
papers for the Yearbook, 13 issues of Service and Regulatory An- 
nouncements (including index), 7 articles for the Journal of Agricul- 
tural Research, 4 Department Circulars, 11 miscellaneous pamphlets, 
6 orders in the nature of regulations, and 1 map. Seventy-one other 
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manuscripts were prepared for outside publication in scientific, agri- 
cultural, and other journals. In addition the bureau furnished to 
the press service of the department 270 articles and items for general 
publicity. 

A series of 10 pictures, of a size suitable for mounting and display, 
illustrating various species of farm animals of good quality, has been 
completed. The subjects include dairy and beef cattle, horses, mules, 
swine, sheep, goats, and poultry. These pictures are intended to show 
desirable types of livestock in the interests of the campaign for im- 
proved breeding. 

In cooperation with the department’s Office of Exhibits the bureau 
designed and aided in preparing exhibits for numerous agricultural 
expositions, fairs, and shows. Special exhibits for the National Dairy 
Show and the International Live Stock Exposition attracted much 
attention and favorable comment. 

Among new motion pictures prepared during the year in collabora- 
tion with the department’s motion-picture laboratory was one en- 
titled “ Exit Ascaris,” depicting in story form the life history of the 
roundworm of swine and methods of prevention. An earlier film, 
“Great Dairy Sires and Their Daughters,” has proved to be among 
the most popular in the department’s collection. The film on tuber- 
culosis eradication has been a valuable aid in advancing that work. 


REPORTS BY DIVISIONS. 


The year’s work as conducted by the various divisions of the bureau 
is presented more fully in the following pages. 


ANIMAL HUSBANDRY DIVISION. 


The work of the Animal Husbandry Division, consisting chiefly of 
research in animal and poultry husbandry, was conducted under the 
direction of George M. Rommel, chief, up to the end of October, 
‘1921, when his resignation became effective. For the remainder of 
the fiscal year the activities of the division were in charge of E. W. 
Sheets, acting chief. 


ANIMAL HUSBANDRY EXPERIMENT FARM. 


Numerous improvements were made at the Animal Husbandry 
Division Experiment Farm, Beltsville, Md. The numbers of live 
animals remain about the same as in the preceding year. The farm 
is used as a practical laboratory and proving ground for solving 
livestock problems. 

ANIMAL GENETICS. 


The principal project in animal genetics has been the study of 
the effects of inbreeding and crossbreeding, using guinea pigs as 
material. Clear-cut results have been obtained and are presented in 
three papers, which are in press in two department bulletins. 

The study of the theoretical effects of various systems of mating 
has been continued. A paper is in press describing a method of 
obtaining a coefficient of inbreeding which is applicable to complex 
pedigree and which gives an exact measure of the effects to be ex- 
pected on the Mendelian theory of inbreeding. 
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An inbreeding experiment with White Leghorn poultry has been 
begun in cooperation with the poultry office. The primary object is 
the production of purified strains. Another object is to test the 
possibility of obtaining superior strains from particular crosses be- 
tween inbred strains. A somewhat similar project with hogs is 
under way. 

The study of the relative importance of heredity and other factors 
in the resistance of guinea pigs to tuberculosis has been continued in 
cooperation with Dr. Paul A. Lewis, of the Henry Phipps Institute 
of Philadelphia. The new results confirm those previously obtained 
and put the major conclusions beyond doubt. 

A large amount of time has been devoted to the statistical analysis 
of various questions connected with livestock production. The re- 
lations between fluctuations in the quantities and prices of corn, hay, 
and livestock during 43 years preceding the war have been studied 
by the methods of multiple correlation and path coefficients based on 
some 2.400 primary coefficients of correlation. Similar methods are 
being applied to the statistical analysis of data collected in connec- 
tion with the investigations relating to range sheep, soft pork, and 


other subjects. Z 
BEEF CATTLE INVESTIGATIONS. 


Investigations in the production and fattening of beef cattle have 
been continued in the Appalachian region, the Corn Belt, the Cotton 
Belt. and the Western and Southwestern range areas. All experi- 
mental work is done cooperatively with the respective State agricul- 
tural experiment stations. The investigations in the Corn Belt and 
range areas are carried on in cooperation with the Bureau of Agri- 
cultural Economics of the department, as well as with the State sta- 
tions. Details can not very well be given in a report of this kind, 
but the results are published in other forms from time to time. 


WINTERING STEERS IN THE APPALACHIAN REGION. 


At Lewisburg, W. Va., the final year’s work in a three-year experi- 
ment in wintering steers was begun December 22, 1921, with six lots 
of ten 2-year-old steers each, to compare the effects of winter rations 
on the gains made by them as 3-year-old steers on grass the following 
summer. Data for three winters and two summers are now available. 


FATTENING STEERS IN THE CORN BELT. 


Investigations in Illinois, Indiana, Iowa, Missouri, and Nebraska 
to determine the basic requirements in feed, labor, and miscellaneous 
items in fattening beef cattle, planned to cover a period of five years, 
are now in their fourth year. Approximately 100- feeding records 
have been taken annually in each of the five States. The total yearly 
survey involves from 18,000 to 20,000 head of beef cattle. The sur- 
veys make it possible to compare the methods and economy of pro- 


duction. 
FEEDING BEEF CATTLE IN THE COTTON BELT. 


At the Coastal Plain Experiment Station, McNeill, Miss., a breeding 
herd of beef cattle is maintained to determine the rate of gains, the 
seasonal gains, and the grazing season of burned range pasture grazec 
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at the rate of 10 acres per head. Several experiments involving 
more than 100 head of cattle and a variety of feed combinations and 
conditions were carried out during the fiscal year. 

Jn an experiment to compare velvet beans in different forms with 
cottonseed mead for fattening steers, three lots of steers of 10 head 
each were fed for a period of 98 days. 

At Jonesboro, Ark., records are being kept to determine the feed 
requirements for growing purebred beef cattle. Three lots of 10 
cows each have been fed different rations for 126 days and the gains 
in weight compared. 

At the department’s Iberia Experiment Farm, Jeanerette, La., 
silage made from corn, sorghum, soy beans, Japanese cane, sugar 
cane, and sugar-cane tops, and mixed silages from these crops, are be- 
ing tested as to their value for fattening steers. The value of adding 
molasses to rations of silage and cottonseed meal is also being tested. 
First and second cross Hereford native cows are being crossed with 
Hereford and Brahman bulls to compare the value of their progeny, 
both as breeding and feeding stock. 


BREEDING FOR MILKING QUALITY IN BEEF CATTLE, 


The 20-year experiment begun September 1, 1915, at Manhattan, 
Kans., in cooperation with the State agricultural college, to deter- 
mine to what extent milk production can be developed without sacri- 
ficing desirable beef type is being continued with a breeding herd of 
Shorthorn cattle. 


BEEF PRODUCTION ON THE RANGE. 


Surveys similar to those made in the Corn Belt are being made 
to determine the basic requirements in feed, labor, and miscellaneous 
items involved in the growing and raising of beef cattle in the West- 
ern and Southwestern range States. Work is well under way in 
Colorado, Kansas, Oklahoma, and Texas. 

An extensive survey was made of the production of Brahman 
cattle in Texas. In addition to the investigation of the herds that 
are devoted to the production of breeding stock, attention was given 
to ranching concerns that are using Brahman bulls on native grade 
Hereford and grade Shorthorn cows, with a view of determining the 
most desirable crosses and the possible adaptation of Brahman cattle 
to other than Gulf coast ranges. 

A representative of the division was detailed for duty with a spe- 
cial livestock train making a 30-day trip through Mexico in Novem- 
ber and December. The train carried consignments of livestock 
of Texas breeders. Exhibitions were held in eight cities. Live- 
stock conditions were studied with special reference to the supply 
and possible future demand for breeding stock in Mexico. 


SWINE INVESTIGATIONS. 


The principal investigational work with swine is conducted at the 
bureau’s experiment farm, Beltsville, Md., where on June 30, 1922, 
there were 499 hogs and pigs representing the six principal breeds 
of swine, together with representative animals of the so-called Piney 
Woods rooter type and crossbred animals which are used in special 
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breeding experiments. One hundred and fifty-seven swine from this 
farm were supplied to or exchanged with other stations for experi- 
mental work. Among these was a purebred. Duroc-Jersey boar which 
was shipped to the Belle Fourche Experiment Farm, Newell, S. Dak., 
to head the herd of hogs at that place. 

Pigs at Jeanerette, La., are fed on rice and other products and 
when finished are shipped to the abattoir at Beltsville, Md., where 
the carcasses are graded and chemical and physical tests are made. 
Investigations at the stations at McNeill, Miss., Huntley, Mont., and 
Ardmore, S. Dak., are conducted largely for the purpose of obtain- 
ing detailed information regarding the cost of producing feeder 
pigs and the feasibility of using them to supply the demand in the 
Corn Belt. * 1 

Experiments to determine the effects of lice and worms on the 
fattening properties of hogs have been continued and are still in 


progress. 
SLAUGHTER AND CURING TESTS. 


Since all animals ultimately pass through the abattoir for final 
data on experiments in the various projects, a considerable volume 
of meat is handled in the course of the year. Advantage is taken of 
opportunities to conduct experiments in the curing of meats and the 
preparation of meat products. Particularly are these tests made in 
connection with soft-pork studies and with methods which may be 
used when applied under ordinary farm conditions. 

During the year some work was done on the curing of meats with- 
out refrigeration, with a view to producing mild, well-flavored 
products which will remain sound and sweet throughout a number 
of months, and thus avoid losses which now occur in curing pork in 
the South. Standardized recipes for mild and spicy sausage, 
smoked sausage, headcheese, liver sausage, etc., are being developed. 


SOFT-PORK INVESTIGATIONS. 


Research work relating to the soft-pork problem, which was be- 
gun in 1919, has been continued and extended. Experiments in- 
volving 383 hogs were carried on in cooperation with the State 
agricultural experiment stations of Alabama, Georgia, Kentucky, 
Mississippi, North Carolina, Oklahoma, South Carolina, and Texas, 
and independent experiments with 247 hogs were carried on at 
the bureau farm at Beltsville, Md., and the Iberia farm at Jean- 
erette, La., making a total of 630 hogs used in these investigations. 
The hogs were fed on peanuts, soy beans, rice by-products, and com- 
binations including these and other feeds. 

It has been the general conception for years that soft-pork pro- 
duction was limited practically to those States where peanuts were 
available for use in fattening hogs. It is now known that other 
feeds and possibly other factors aside from feed are responsible for 
a certain proportion of the soft hogs produced. 

Five hundred and twelve of the hogs were slaughtered at Belts- 
ville, Md., the remaining 118 being slaughtered at Oklahoma, Okla. 
All carcasses were graded by a committee. The grading was always 
done after thorough chilling at a temperature of 32° to 38° F. 
Each carcass was classified into one of four grades, viz, hard, 
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medium, soft, or soft and oily. Chemical tests of samples of fat 
were made and compared with the committee’s grading. The agree- 
ment between the committee’s grading and the refractive index and 
iodin number of back fat was found to be quite close, while the 
melting point of back fat was found to be the poorest chemical 
indication of the firmness of the fat. 

Summarizing the results so far obtained in three years’ investiga- 
tions, it has been shown conclusively that when hogs starting at a 
weight of approximately 100 pounds are fed on peanuts in the 
dry lot or grazed in the field for a period of 60 days or more a 
soft carcass is produced, and that it is impossible to produce a hard 
carcass by feeding corn and tankage or corn and cottonseed meal 
to these soft hogs for a subsequent period of 60 days or less. This 
statement is not meant to discourage in any way the feeding of 
peanuts to hogs in those sections of the South that are well adapted 
to the production of this crop. The experimental data compiled 
by the southern stations indicate very clearly that peanuts are one 
of the most economical feeds known for hogs and can be fed with 
profit in many sections of the South, even though soft hogs are 
discriminated against on the market. Much work remains to be 
done on certain phases of the soft-pork problem. 


SWINE BREEDING. 


To determine the effects of purebred sires in the grading up of 
common hogs on costs of production and feeding qualities, a series 
of tests have been begun at Beltsville, Md. The sows include 
typical Piney Woods rooters from the South and sows of mixed 
breeding representing at least three or four known crosses. It is 
the purpose to determine the effect of feed and management apart 
from breeding, and as thoroughly as possible the effeet of breeding 
apart from feeding and management. 


SHEEP AND GOAT INVESTIGATIONS. 


FARM SHEEP INVESTIGATIONS. 


Zour main lines of sheep investigations were carried on at the 
sikens experiment farm a Beltsville, Md., namely, (1) effects of 
“flushing” and various other methods of feeding and management 
upon lamb yields; (2) a practical system of forage grazing; (3) 
studies in growth by-means of weighing lambs weekly; (4) pang 
type of purebred Southdown, Shropshire, and Hampshire Snap y 
means of selective breeding. The breeding flock at Belles at 
the close of the fiscal year ee a anpeR of the Southdown, 

shire. Hampshire, and Corriedale breeds. 
Sor ae Tasted States Morgan Horse Farm, Middlebury, Vt., ite 
breeding flock of sheep consisted of 251 animals, western ihe a 
Shropshire and Southdown rams and their progeny. af ie 
experimental work included (1) effect of flushing” upon amb 
yields; (2) early versus late lambing for market Lama PTT ae 
(3) studies in growth; (4) a practical system of building up tarm 
flocks of sheep for lamb and wool production by mating western 
ewes of the Lincoln-Rambouillet type with purebred Southdown 
and Shropshire rams and further top crossing with purebred rams 
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of the respective breeds. In the comparison of early and late lambs 
“et proved to be $3.47 a head more profit in the production of late 
ambs. 

In the experiments in fixing type at both Middlebury and Belts- 
ville the score system of mating is used, and improvement from the 
use of superior sires is already becoming evident. The records of 
weekly body weights and yearly fleece weights and measurements as 
kept at these farms are supplying data of genetic value. 


RANGE SHEEP INVESTIGATIONS. 


The equipment of the United States Sheep Experiment Station 
at Dubois, Idaho, has been materially improved. Buildings now on 
hand make it possible to conduct such important phases of range 
sheep investigations as scoring, weighing sheep and wool, and selec- 
tion of fleece samples with more dispatch and accuracy than has been 
possible in former years. The lambing sheds and paddocks now pro- 
vide facilities for lambing a band of 1,500 ewes at a time in early 
spring. At the close of the fiscal year the flocks numbered 3,478 
sheep of the Rambouillet, Corriedale, and Columbia breeds and 
crosses. 

The principal lines of investigation are (1) a study of the effects 
of various methods of range management on the growth of wool 
and lambs; (2) developing and improving types of sheep adapted 
to the range; (3) methods of supplying sheep with water on dry 
grazing lands; (4) methods of wintering range sheep, including the 
production of winter feed on high arid lands; (5) range improvement 
through grazing studies. 

The system of records, weighing, and scoring in use provides 
facilities for analyzing any question relative to these lines of inves- 
tigation that is likely to arise. The data are completely tabulated 
and analyzed each year. 

The breeding investigations are resulting in the development of a 
heavy shearing type of Rambouillet sheep with desirable mutton 
form. Sires of outstanding excellence are used, and the system of 
mating on the basis of the offspring scores is employed intensively. 
Improvement and type fixing of Corriedales and Columbias and the 
development of a type especially excellent in both fleece and form 
by the interbreeding of Corriedale-Columbia crosses are features of 
crossbreeding work at the station. These crossbred types appear to 
be well adapted to range territory where feed is sufficiently abundant 
to produce lambs for slaughter at approximately 4 months of 
age. During the past year the Columbia lambs averaged 72 pounds 
at between 34 and 4 months of age. At the same age Corriedales 
weighed 60 pounds, while the offspritig resulting from the inter- 
breeding of Corriedale and Columbia crosses averaged 65 pounds. 


WOOL STUDIES. 


The fleeces produced by the experimental sheep used for the farm 
and range projects are scored for fineness of fiber, length of staple, 
character, density, and distribution of the fleece over the back. All 
fleeces are weighed when shorn, and a sample weighing approxi- 
mately 1 pound is taken from the side of the fleece produced by each 
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sheep of the breed improvement series. These fleece samples are 
used in the wool laboratory to determine the percentages of grease, 
dirt, and clean wool. Results of examinations of 89 representative 
whole fleeces during the past two years show consistently that samples 
taken from the sides of the fleeces are distinctly more representative 
of the entire fleece than any other parts as an indication of the con- 
tent of grease, dirt, and clean wool in the entire fleeces. Department 
Bulletin 1100, A Method of Determining Grease and Dirt in Wool, 
is 1n press. ; 


MILK-GOAT INVESTIGATIONS. 


Marked improvement of the bureau’s herd of milk goats at the 
Beltsville farm has resulted from the continued use of purebred 
Toggenburg and Saanen sires of outstanding merit in breeding and 
individuality. Goats having five consecutive top crosses of purebred 
sires have been produced. ‘The herd numbers 39 animals. Complete 
records are kept of breeding, feeding, and milk production, and 
these records are used in the study of factors affecting the production 
of goats’ milk. Milk has been supphed to families about Washing- 
ton for the use of infants and invalids. This milk has been used 
according to the directions of attending physicians, and useful re- 
ports based on carefully kept records have been obtained. 


HORSE AND MULE INVESTIGATIONS. 


BREEDING AMERICAN UTILITY HORSES. 


In the work for the development of a breed of mature utility 
horses for general farm and ranch work, conducted in cooperation 
with the State of Wyoming at Buffalo, Wyo., there were in the stud 
at the close of the fiscal year 12 mature stallions, 1 three-year-old 
stallion, 4 two-year-old stallions, 21 mature mares, 2 three-year-old 
mares, 2 two-year-old mares, 4 yearling mares, and 4 foals, a total 
of 50 animals. 

The stallion Carmon 32917, which had been at the head of this 
stud since the work was begun, died during the year. The stallion 
Harvest Aid 63908, which has been used extensively during the past 
two years, has proved to be a prepotent sire and has been placed at 
the head of the stud. There is marked improvement in the standard 
of the stud since this stallion has been used in mating with mares 
of Carmon breeding. The remaining mature stallions were leased 
for public service in 1921 and practically all of them have been 
placed for the 1922 season. 


BREEDING MORGAN HORSES. 


At the close of the fiscal year there were in the stud at the Morgan 
Horse Farm, Middlebury, Vt., 2 mature stallions, 1 four-year-old 
stallion, 1 three-year-old stallion, 1 two-year-old stallion, 1 yearling 
stallion, 15 mature mares, 3 four-year-old mares, 2 three-year-old 
mares, 8 two-year-old mares, 6 yearling mares, and 16 foals, a total 
of 56 animals. 

The stallions Oakwood and Orient were transferred to the Re- 
mount Service of the War Department for use in breeding work for 
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the Army. ‘The stallion Scotland 6000 was sold to that department 
for the same purpose. Seven Morgan stallions bred in this project, 
including those named, are now standing for public service under 
the supervision of the War Department. The stallion Navarre 7238 
and the mare Nadri 04056 were sold to the University of Porto Rico. 

The stallion Troubadour 6459 has proved to be a very satisfactory 
sire, and since being used as the premier sire in this stud has sired 
colts of uniform size and quality. The average size and weight 
consistent with desirable Morgan type is being gradually increased. 
The stallion Bennington 5693 is being used rather extensively. 
There has been pronounced improvement in the stud at the Morgan 
Horse Farm during the past few years. The gradual development 
of the breeding operations at this farm is now becoming apparent 
and is reflected in the great demand for breeding stock bred by the 
department. 

An interesting discovery has been made in the exhumation of a 
number of Morgan horses and finding that a majority had only 23 
vertebra instead of the customary 24 usually found in other breeds of 
horses except the Arab. This helps to substantiate the theory of 
the Arabian ancestry of the Morgan. 


FARM POWER STUDIES. 


The bureau has cooperated with the Bureau of Public Roads and 
the Bureau of Markets and Crop Estimates in continuing the eco- 
nomic studies of the cost and utilization of power on farms in certain 
areas and the effect of the introduction of the tractor on farm-power 
requirements. The first study was made in the Corn Belt in a survey 
of 286 farms. During the last year the study was made in the 
Wheat Belt and consisted of a survey of 354 farms in that section. 
The results of these surveys, embodied in department publications, 
have brought out some interesting data concerning farm-power re- 
quirements. Studies relating to the efficiency of horses are being 
conducted at the experiment farm at Beltsville, Md., in cooperation ~ 
with the Bureau of Public Roads. 


CERTIFICATION OF ANIMALS IMPORTED FOR BREEDING PURPOSES. 


Under the provisions of paragraph 397 of the tariff act of October 
3, 1913, the bureau issued certificates of pure breeding for 967 foxes, 
848 cattle, 591 dogs, 151 horses, 62 sheep, and 20 cats. 


POULTRY INVESTIGATIONS. 


POULTRY FEEDING. 


Thirty pens of fowls were used in feeding experiments, nine of 
which were yearling hens and the remainder pullets. Some of these 
pullet pens are on tests similar to those previously conducted, and 
others are on new tests with varying amounts and kinds of animal 
and vegetable proteins. 

The new mash for the general-purpose breeds, such as the Ply- 
mouth Rock and the Wyandotte, containing only about 15 per cent 
of meat scrap and 33 per cent of ground oats and bran, continues 
to give good results in the second year in the two pens in which it is 
being used. The more stimulating, concentrated ration continues to 


1h ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


give the best results with the Leghorns. <A heavy ration of this lat- 
ter kind is being used on a pen of Barred Plymouth Rock pullets in 
comparison with the new mash on another pen of the same breed. 
The results indicate the advisability of using less meat scrap and 
more bran and oats in rationing the general-purpose fowls. . 

Among the vegetable protiens, gluten meal seems to give the best 
results. The fish-meal tests seem to show results approximately equiv- 
alent to those obtained with meat scrap and high-grade tankage. 
The dried-milk products and semisolid buttermilk are giving excel- 
lent results, but these feeds are rather high in price. 


POULTRY BREEDING. , 


About 1,600 hens were trap nested, about 1,300 being pullets and 
the remainder older hens. The best individual production yet re- 
corded in this work has been obtained this year. This will result in 
a larger number of high-record hens being available for use in breed- 
ing for increased egg production. In addition, the best previous egg 
record has been exceeded. 

The general plan in the breeding work has been directed toward 
not only improvement in egg production but the maintenance of 
breed character and standard excellence and quality. As heretofore, 
the best success in this combination has been with the Single Comb 
White Leghorns and Rhode Island Reds. The remarkable improve- 
ment in egg production and general quality of the Barred Plymouth 
Rock during the past two years has been fully maintained, a further 
increase in the number of high-record hens in this breed being made. 
To the material progress in these three breeds the addition of another 
must be noted in the White Wyandotte. A pullet of this breed not 
only made the best record during the year but exceeded any made 
previously. The Silver Spangled Hamburgs, usually classed as an 
ornamental variety, also made good egg records, one pullet having 
laid 227 eggs. 

Specimens of stock in these breeds were exhibited at the Madison 
Square Garden Poultry Show, in New York City, as has been cus- 
tomary for several years. The approximation to standard require- 
ments of type, color, breed character, and excellent general quality, 
coupled with their high records of production, elicited favorable 
comment. 

The breeding work with the new breed, the Lamona, is still being 
carried on. The red ear lobes, white plumage, yellow legs and skin, 
four toes, with good length and breast development of body, seem to 
be definitely fixed. The combination of red lobes and white eggs, 
however, has not been fully perfected. The percentage of increase 
in the number of hens showing correlation in these characters indi- 
cates progress. As the original intent was to produce a general- 
purpose breed laying a white egg, the distribution of stock will not 
be undertaken until this combination of red-lobe and white-egg char- 
acter becomes more fully fixed. 

Partial results from an experiment begun in the fall of 1920 to 
increase flock production by selective breeding without the use of 
the trap nest are now available. These indicate that selection of 
breeding stock founded on the external evidences of good production 
and principally lateness of molt is sound practice. The daughters 
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of the late-molting hens matured early and during a period of seven 
months show considerable increase both in number of eggs and in 
value over the original flock. This work is being continued for 
verification of results. 


SOUTHWESTERN POULTRY INVESTIGATIONS. 


Experimental breeding and feeding investigations with Single 
Comb White Leghorns and Single Comb Rhode Island Reds are 
being carried on at Glendale, Ariz. The stock was obtained from 
the Beltsville farm and the trap-nesting and pedigree work is being 
conducted along similar lines. Considerable information on the 
hatching, brooding, rearing, housing, and feeding of poultry under 
conditions in this Southwest section has already been obtained. 

‘Bronze-turkey breeding stock has recently been purchased on the 
Pacific coast and is now at Glendale, to be used in feeding and breed- 
ing investigations. The natural conditions and environment seem 
favorable for turkey production. 


PIGEON AND SQUAB INVESTIGATIONS. 


The loft of racing homing pigeons, having served its purpose, 
has been materially reduced, only a good breeding nucleus being 
maintained. The data on this work are available for publication. 

The squab-breeding pigeons have increased in number and the 
younger stock in the Red and Yellow Carneaux will replace many 
of the older birds. A few pairs each of White Kings and White 
Runts have been purchased to obtain new blood. Data on feed cost 
of squab production, breed comparison in prolificacy, and rate of 
growth and weight are being accumulated. 


DAIRY DIVISION. 


The work of the Dairy Division, under Dr. C. W. Larson, chief, 
progressed in line with the present policy of discontinuing extension 
work and devoting more time to research problems. In the course of 
this reorganization the dairy extension section and the dairy manu- 
facturing section were merged to form the dairy introduction section 
January 1, 1922. Under this arrangement fewer men are needed to 
do the introduction work, and this has made it possible to enlarge 
the corps of scientific workers on research problems. 


DAIRY INTRODUCTION. 


The principal work of the new dairy introduction section is to 
introduce, in cooperation with or through State extension forces, 
new or improved methods, practices, and ideas. Direct and sub- 
stantial assistance is furnished until the projects are properly estab- 
lished, then the assistance is withdrawn and the work is left to the 
direction of State or other local agencies. Regular extension proj- 
ects in both production and manufacturing are being discontinued. 
Much of the work formerly done by the Dairy Division has been 
continued by the States. The activities of the introduction special- 
ists are centered principally about the following subjects: Cow- 
testing associations, bull associations, utilization of dairy products, 
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Swiss cheese manufacture, American cheese manufacture, creamery 
operation, and butter making. 


COW-TESTING ASSOCIATIONS. 


The study of cow-testing association records has been continued. 
Two department bulletins have been published—No. 1069, Relation 
of Production to Income from Dairy Cows, and No. 1071, Influence 
of Season of Freshening on Production and Income from Dairy 
Cows. From the lowest producing group of cows to the highest 
producing group a gain of 50 pounds in average yearly production 
of butterfat was always accompanied by an increase of about $16 
in income over cost of feed. 

The average production of the 21,234 cows whose 12-month rec- 
ords have been studied was 6,077 pounds of milk and 248 pounds:of 
butterfat, or about 50 per cent above the average of all the dairy 
cows in this country. The records show that selection of animals 
and better methods of feeding raise average production rapidly dur- 
ing the first year or two that the cow-testing association is in opera- 
tion, but the figures for subsequent years show small gains. This 
indicates that there is still much room for improvement in the breed- 
ing of cow-testing association cows. 

On July 1, 1922, there were in operation 518 associations, including 
12,458 herds and 215,321 cows, as compared with 452 associations a 
year previously. In the two States where this division cooperated 
actively in this work the number of associations increased to a marked 
extent. In Minnesota the increase was from 23 to 37 active associa- 
tions and in Wisconsin from 103 to 127. 


COOPERATIVE BULL ASSOCIATIONS. 


The number of bull associations increased from 158 to 190, owning» 
857 bulls. These associations are formed for the cooperative own- 
ership and use of good purebred bulls for the purpose of improving 
the breeding of dairy cattle. Texas, Nebraska, and Ohio are new 
additions to the list of States where bull associations have been 
formed. Three men worked during the whole year in Minnesota, 
South Carolina, and Vermont, each concentrating his work in one 
State. Incidentally some work has been done in Illinois, Nebraska, 
North Carolina, and Ohio, with the result that the dairy extension 
specialist in Illinois has organized five new associations. In April 
one man was put on to do bull-association work in connection with 
the western office. 

Some of the most interesting features revealed by the investiga- 
tions concerning bull associations are that an association always 
provides, in place of the mixed lot of bulls of varied breeds and 
value, uniform bulls as ‘good as or better than the best in the com- 
munity before; that even the grade herds belonging to the members 
look like purebred herds after five or six years of bull-association 
operation; that when properly organized the associations continue in 
operation without much difficulty and the members become more 
enthusiastic over the organization as time goes on. The greatest 
' problem at the present time, as in the past, is to speed up the forma- 
tion of organizations.. Disease control, as it applies to bull associa- 
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tions, has had special attention. With proper precautions there is 
apparently little danger from the use of the same bull in several 
herds. 


UTILIZATION OF DAIRY PRODUCTS. 


The work in the interest of milk utilization has been for the most 
part a continuation of the educational “ milk-for-health ” campaigns. 
This work is done in cooperation with the extension services of the 
agricultural colleges, cooperating agencies including the State lead- 
ers, the dairy and food specialists, college publicity departments, the 
county agents, and the home demonstration agents. The campaigns 
are, when possible, made on the basis ‘of covering a city, a township, a 
county, or even a whole State. The part taken by the Dairy Division 
is in the nature of a demonstration with a view to introducing meth- 
ods and subject matter. The State agricultural college furnishes ex- 
tension workers, both county and State, and thus a campaign may be 
quickly extended over a State. The Dairy Division cooperated def- 
initely with nine States, five counties, and nine cities. The results of 
all these campaigns show an increased use of milk in both cities and 
rural communities, the reported increases ranging from 5} to 20 per 
cent. Reports from schools show a reduction in malnutrition and an 
improvement in health, conduct, and scholarship. 


AMERICAN CHEESE INTRODUCTION. 


The manufacture of American cheese in the southern mountains, 
which began with the organization of a cheese factory in Watauga 
County, N. C., in 1914, has grown gradually and spread to the neigh- 
boring States. During the last year more than 40 factories were in 
operation in North Carolina, Tennessee, and Georgia. Cheese spe- 
cialists have been employed in cooperation with the extension de- 
partments of these States, and an industry of considerable importance 
is being established. The work of the specialist is primarily in- 
stituting new factories, supervising the installation of equipment, 
instructing cheese makers in manufacturing methods, and educating 
farmers in the production and care of milk. The quality of cheese 
made is good, and the product is sold almost exclusively in the South 
on the basis of northern market quotations. The output of the fac- 
tories this season shows some increase over last and new factories 
have been started. 


SWISS CHEESE INTRODUCTION. 


By the proper use of certain cultures developed in the Dairy Divi- 
sion and by following up-to-date manufacturing methods, the quality 
_ of domestic Swiss cheese can be greatly improved. That the results 
of the division’s investigations might become available to manufac- 
turers, introduction demonstrations in the cultural methods of mak- 
ing Swiss cheese have been carried on in cooperation with the ex- 
tension departments of Wisconsin, Ohio, Michigan, and North Caro- 
lina. In general the plan followed has been to select a limited num- 
ber of properly equipped factories where the operators agree to fol- 
low instructions. All details of manufacture, including the proper 
use of cultures, are then supervised by a trained Swiss-cheese special- 


116 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


ist. The results have been highly satisfactory. In one State the 
quality of cheese made in the demonstration factories graded oyer 85 
per cent fancy and No. 1 for the season, while the same factories be- 
fore using cultures produced less than 30 per cent fancy and No. 1 
cheese. In another State the output of demonstration factories was 
sold at a price 30 per cent higher than that obtained by neighboring 
factories not using cultures. 


CREAMERY OPERATION, 


Creamery introduction work has been carried on in Tennessee, 
Mississippi, Louisiana, and North Carolina. Efforts have been di- 
rected toward improving the quality of milk and cream delivered 
to creameries, the quality of the product manufactured, and the gen- 
eral efficiency of operation. Special attention has been given to 
creamery records and cream grading. Assistance has been given 
new creameries in planning and installing the equipment. The sale 
of dairy products through creameries in the States named is proving 
very satisfactory to the farmers. The output of the creameries is 


on the increase. 
THE GROVE CITY CREAMERY. 


The Grove City Creamery, Grove City, Pa., on April 30 com- 
pleted its seventh year of operation under the supervision of the 
Dairy Division. Butter continues to be the principal product, but 
condensed skim milk, plain and sweetened, and Swiss, Roquefort, 
Camembert, Cheddar, cottage, and club cheeses have also been made 
in relatively large quantities. Milk and cream for household use 
have been pasteurized and prepared for local retail sale as in former 
years. Prior to April 1 these products were sold only at the 
creamery, but on that date delivery by wagon was begun, and as a 
result sales have materially increased. The preparation of ice-cream 
mixes for use by ice-cream manufacturers was begun during the year 
and is proving very popular. The mix is ready for freezing when 
shipped from the creamery. The quality of the products made has 
been kept at the same high standard as in previous years, and in the 
case of Swiss and Roquefort cheese some improvement has been 
made. An addition to the creamery building has been made recently 
to provide space for the manufacture and canning of evaporated 
milk. 

Since efficiency of operation is measured largely by the cost of 
production, this subject has received consideration through a study of 
the unit cost of manufacturing creamery products at the Grove City 
Creamery. This study included 11 different products, the total cost 
of each being divided into numerous items on which separate figures 
are desired for making a detailed analysis. 


SUPERVISION OF BUTTER FOR THE NAVY. 


Cooperation with the Navy Department in obtaining for the Navy 
butter made from sweet cream under definite manufacturing stand- 
ards has been continued. Seven creameries having contracts for 
Navy butter produced 800,168 pounds under the supervision of the 
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Dairy Division. Samples to the number of 131 were taken at the con- 
tract creameries at regular intervals and were scored after being in 
storage from 10 to 12 months. The average score was 92.93, which 
was only 2.07 points less than at time of manufacture. This but- 
ter is noted for its fine flavor and excellent keeping qualities. 


RENOVATED-BUTTER INSPECTION. 


The inspection of renovated-butter factories was conducted at 8 
plants, whose output was 5,855,863 pounds, a decline of 778,171 
pounds from the preceding fiscal year. Particular attention is paid 
to the sanitary condition of the factory, quality of packing stock 
used, and manufacturing processes employed. 


WESTERN DAIRY INTRODUCTION, 


The dairy industry in the Western States has been furthered in 
several ways. The appointment of a bull-association specialist and 
a cow-testing association specialist resulted in marked activities in 
these lines. Six new bull associations with 20 bulls, providing for 
the breeding of about 827 cows, were organized, and foundation work 
was done on 8 other associations. There are now 19 bull associations 
in the western territory. The cow-testing association leader cun- 
ferred with the extension directors in 6 States, visited 23 associations, 
and assisted in reorganizing 4 associations. ‘Twenty associations re- 
porting to the western office are free from scrub bulls. Approxi- 
mately 150 scrub and grade bulls have been replaced by purebreds 
as a result of an active campaign for this purpose. There are 51 
cow-testing associations in this territory. 

Cream grading, by which cream is paid for on a quality basis, 
was introduced in 11 creameries. The creamery field man visited 71 
creameries in 9 States, assisted 2 agricultural colleges in short courses, 
and scored 712 samples of butter and cheese in contest work. In 
market-milk work 31 surprise contests were held, in which the milk 
supplies of 48 cities were represented. There were scored 1,548 
samples of milk and 50 samples of cream. Thirty-seven dairies and 
42 milk plants were visited, and the project leader superintended two 
students’ judging contests. In the work relating to Cheddar cheese 
surprise judging contests were held and 157 samples scored. Cheese 
was made for demonstration in 19 factories. 

The Dairy Division is cooperating with the extension department 
of the University of California in a dairy development project at 
Delhi, Calif., in which considerable progress has been made. 

Members of the western office had charge of the educational booths 
at the Pacific International Live Stock Exposition and assisted in 
judging dairy products at the Stockton (Calif.) dairy show. 


SUPERVISION OF JUDGING CONTESTS. 


The Dairy Division supervised three students’ judging contests at 
the National Dairy Show at the Minnesota fair grounds in October, 
1921. These contests are very helpful in unifying the instruction in 
judging dairy cattle and dairy products in agricultural colleges and 
high schools. 
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The work of the market milk section has undergone a considerable 
change. Much less inspection work has been done in cooperation with 
cities and more investigational work has been accomplished. The 
cities are now better equipped to handle inspection for themselves, 
and much of the standardization work can be carried on by corre- 
spondence. 

DAIRY SANITATION. 


At Hyattsville, Md., a survey was made of the milk supply in which 
8 dairies were inspected and 45 samples of milk taken for analysis. 
A report was made to the health officer with recommendations for a 
new ordinance and its proper enforcement. At Baltimore, Md., in- 
struction was given local inspectors in the bacteriological examina- 
tion of empty milk cans. 

At Grove City, Pa., an effort was made to obtain a better quality 
of milk supply for use in making Swiss cheese. The milk from 11 
farms producing high-grade milk was selected for making experi- 
mental cheese, and all cheese made was satisfactory. Later it was 
decided to make cheese from milk of all producers desiring to try 
for the bonus for high-quality milk. During‘a period of 13 days, 
when 83 cheeses were made, 26 were of good quality. The improve- 
ment in quality of milk obtained led to further work along this line. 
A survey of the farms made at that time provides a permanent record 
of conditions, facilities, and resources available. 


. MILK-PLANT MANAGEMENT. 


A milk-plant specialist visited Dubois, Pa., Norfolk, Va., Wil- 
liamsport, Pa., Strasburg, Va., and Grove City, Pa., where assistance 
was given in plant operation and in the selection of suitable sites 
and equipment for new plants. Assistance was also given by corre- 
spondence with regard to the construction, management, and equip- 
ment of 37 milk plants. Plans for milk plants were sent to 20 ad- 
dresses, and information on cooperative milk plants was furnished 
in response to five inquiries. Arrangements were made to obtain 
the cooperation of milk plants in five cities for study of labor re- 
quirements. 

REQUIREMENTS FOR MILK PRODUCTION. 


Field work in Delaware on the requirements for producing milk 
was completed and the data were tabulated and prepared for pub- 
lication. With the investigations in seven States now completed, 
. studies will be made of all the data collected. The studies have 
shown a definite relation between feed cost of a dollar’s worth of 
milk and profit. Those dairymen whose feed costs were below 50 
cents for each dollar’s worth of milk produced generally made a 
profit; those with feed costs between 50 and 65 cents were in the 
danger zone, and those above 65 cents were generally operating 
at a loss. A summary of the herd ‘records from seven States shows 
that the greatest yearly net profit of any dairyman was $5,518.45. 
Twenty per cent of the dairymen sustained losses ranging from 
$113.55 to $1,988.84 a year. 


BUREAU OF ANIMAL INDUSTRY. 119 
CLEANING MILKING MACHINES. 


During investigations relative to- the cleaning and sterilizing of 
milking machines 291 samples of machine-drawn milk were taken 
for bacterial counts. The results show that the heat method of 
sterilization is so far the most efficient and practicable. Of all 
samples taken from machines properly sterilized by the heat method, 
the average bacterial count was 11,200. The use of this method 
caused great reductions in the bacterial content of milk produced 
on a number of farms where tests were made. Experiments with 
the salt-and-chlorin solution indicated that for cleaning milking ma- 
chines this solution was no more effective than the plain chlorin 
solution. A set of simple instructions in the use of the heat method 
was sent out in circular letters to health officers and through the 


press. 
OTHER ACTIVITIES. 


Field observations on the use of metal tanks for transporting 
milk on railroads and motor trucks have led to the following con- 
clusions: Metal tanks on railway .flat cars can be used successfully 
in transporting milk and partially condensed milk, especially when 
full-tank shipments are made. Pick-up shipments of milk have 
not proved desirable so far. Metal tanks mounted on motor trucks 
or horse-drawn vehicles are in successful use. More thorough meth- 
ods of cleaning tanks and greater care in selecting sizes and types 
to fit the work to be done are recommended. 

A study of the bacterial counts in cream and skim milk after sepa- 
rating centrifugally indicated that these counts approximated closely 
the original count of the whole milk. 

A tabulation of data from 180 tests showed that there were 338 
per cent more bacteria in fresh milk produced with unsterile uten- 
sils than in milk produced in sterilized utensils. After standing 
for 24 hours at 60° F. the count was 630 per cent greater for milk 
in unsterile utensils. Other tests showed that where steam was not 
available thorough washing caused a marked reduction in bacterial 
counts. 

The experiments in connection with the effect of silages on the 
flavor and odor of milk were completed and a manuscript on this 
subject was prepared for publication. It was found that relatively 
heavy feedings of silage could be fed to cows one hour after milking 
without affecting the milk. Silage odors and flavors were absorbed 
largely through the body of the cow rather than from the air. Aera- 
tion of the milk while still warm reduced or eliminated silage flavors 
and odors. Green alfalfa fed in relatively large quantities one 
hour before milking gave marked odors and flavors to milk, but 
when as much as 30 pounds was fed after milking there was practi- 
cally no effect on the milk from the next milking. 

Experiments on the whipping quality of cream were concluded 
and a manuscript reporting the work was prepared for publication. 
Age, richness, and low temperature at time of whipping were found 
to be essential to good whipping quality. | 

The results of experiments on the feathering of cream in coffee, 
completed last year, were tabulated, and a manuscript has been pre- 
pared for publication. 
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NUTRITION OF DAIRY COWS. 


The feeding experiments on the effect of rations low in calcium 
and phosphorus are still under way and are giving positive results. 
' The cows on a low-phosphorus ration did not eat enough to supply 
total nutrients required, and a phosphorus supplement had little 
or no effect on the milk yield. The cows on a low-calcium ration 
ate more than enough to supply their requirements for both protein 
and total nutrients, but the milk yield of those giving more than 
25 pounds of milk a day fell off rapidly. Cows on the same ration 
supplemented with half a pound of ground limestone daily showed 
a much less rapid drop in milk yield. 

Cows on a ration of grain, alfalfa hay, and corn silage, which 
contained about the same quantities of protein and total nutrients 
as a timothy-hay ration, maintained their milk yield somewhat better 
than those which had the timothy-hay ration with the limestone 
supplement. ‘There is some indication that the calcium deficiency 
has some effect on the reproductive function, and the evidence on 
this point is being carefully followed. 


BACTERIOLOGY AND CHEMISTRY OF MILK. 


The characteristics of several species of the streptococci which 
may occur in milk have been determined with considerable accuracy 
by the study of a large number of cultures from definite sources. 
This and some other research work is too technical for detailed 
description in this report. 

It has been definitely established that the accessory substances 
which promote the growth of bacteria are not identical with 
vitamins, at least in the ordinary acceptance of the term. Methods 
which remove the water-soluble vitamin from yeast extract do not 
affect its ability to promote the growth of bacteria. 

The stimulating effect of fats and oils is not confined to those 
of vegetable or animal sources but is true also of mineral oils even 
when present in extremely small traces. 

On account of a proposal to ship milk at high temperatures an 
investigation has been-begun on the nature of the bacteria which 
grow at temperatures between 40° and 70° C. In 6 hours at 60° C. 
there is a slight increase in bacteria, but in 24 hours the number 
reaches millions. « 

The very general use of chlorin compounds to sterilize dairy 
utensils has suggested that these may be used as a preservative for 
milk. A test has been devised by which it is possible to detect 1 
part of chlorin in 50,000 parts of milk. 

The value of the alcohol test in detecting abnormal milk has been 
demonstrated. Milk which reacted to the alcohol test and which 
had an abnormally low coagulating temperature when evaporated 
was traced to cows which had been fed moldy or decayed silage. 


MANUFACTURE OF WHOLE MILK AND CREAM PRODUCTS, 


Icr crnamM.—The influence of the composition of the mix on palata- 
bility of ice cream has been studied by selling ice cream to a con- 
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siderable number of persons and allowing them a choice of three 
concentrations of varying ingredients. The results showed that a 
large majority preferred an ice cream with high fat content and that 
the choice was also usually in favor of the higher concentration of 
milk solids not fat and sugar and gelatin. 

Studies of the influence of different ingredients on the yield 
show that increases in the percentages of gelatin, milk solids not 
fat, and sugar tend to lower the yield. Fat increases the yield in 
homogenized mixes, and homogenizing produces a higher final yield 
in mixes low in fat and in solids not fat, but under other conditions 
the effect is not pronounced. Low brine temperatures tend to 
lower the yield. 

Investigations indicate that ice cream has no freezing point in 
the usual sense. The freezing is rather the continuous precipitation 
of solids from saturated solution with the lowering of the tempera- 
ture. This work has developed a method for measuring the “ sandi- 
ness ” of ice cream. 

CoNDENSED MILK.—Studies on the physical chemistry of milk are 
giving information of value in explaining and correcting difficulties 
which occur both in sweetened and ev aporated milk. It has previ- 
ously been observed that forewarming to the usual temperatures 
greatly increases the tendency to thicken on standing. More recent 
studies indicate that by increasing the forewarming temper ature two 
or three degrees the tendency of the milk to thicken may be obviated. 
The effect of the concentration of milk solids not fat on the tempera- 
ture of coagulation has been determined. The change in the coagu- 
lation temperature per 1 per cent variation in solids not fat between 
16 and 36 per cent is about 1.5° C. Homogenization of milk of low 
concentration lowers the coagulation temperature, but homogeniza- 
tion at pressures below 4,000 pounds has no effect on the coagulation 


_of milk of normal composition. 


Swiss CHEESE.—Studies have been made of the effect of certain 
variations of the manufacturing process on the texture of Swiss 
cheese. The time of holding in the kettle seems to have little influ- 
ence on the quality of the cheese, but small differences in the cooking 
temperatures appeared to have a decided effect in suppressing ab- 
normal gas formation. Cheese made from milk passed through a 
separator had fewer eyes of a much larger size than those in the check 
cheeses. Very definite relations have been established between the 
composition of the milk and what is known as glass cheese. A 
method of determining casein has been adapted to factory conditions 
so that it is possible to control this factor. The use of cultures has 
been put on an introduction basis and very satisfactory results were 
obtained with factories in Ohio and Wisconsin. 

Some attention has been given to the problem of disposing of 
second-grade Swiss cheese. This is now done commercially by heat- 
ing the cheese with the addition of some neutralizing agent and 
running it into molds. This process is covered by patents and its 
use is necessarily limited. A molded cheese of satisfactory flavor 
may be made by heating carefully without neutralizing, but the tex- 
ture is objectionable. 

No special investigations have been made on Camembert or Roque- 
fort cheese, but considerable experience has been gained from their 
manufacture on a commercial scale at Grove City, Pa. A method of 
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handling the curd for Camembert which reduces the labor appreci- 
ably has given a satisfactory product. The brown discoloration of 
Roquefort, which has given trouble in the past, has been found te be 
due to delay in wrapping in tin foil. : 

On the basis of the results obtained with Pecorino cheese made 
at Grove City, another series has been started with the object of 
reducing the dryness and hardness. Additional curing-room space 
has been provided at Washington, and a considerable quantity of 
eee of the Parmesan and Romanello type is being made for long 
storage. 


UTILIZATION OF SKIM MILK, BUTTERMILK, AND WHEY. 


Studies have been made on the vapor pressures of skim-milk 
powder in relation to its aging and solubility. As a powder ages, 
there is a measurable variation in the amount of water it will absorb. 

It has been found practicable to produce by 14 days’ fermentation 
from 5 pounds of lactose a mixture of 1 pound of avetic and 2.35 
pounds of propionic acid. This is about 90 per cent of the theoretical 
yield. Attention is now being given to products obtained by the 
direct oxidation of lactose. ; 

Dried whey and dried buttermilk have been furnished to the 
Animal Husbandry Division for feeding experiments with chickens. 
In the first half of the 12-month experiment the pen receiving dried 
whey produced more eggs than any other pen. 

Considerable quantities of dried whey have been made on a small 
commercial scale at Grove City. About 4 pounds of crude sugar 
and 14 pounds of dried whey containing about 30 per cent of albumin 
were obtained from each 100 pounds of whey. The dry whey has 
been sold at 25 cents a pound to a laboratory making an infant 
food. This has given a profit over the cost of manufacture. 


DAIRY EXPERIMENT FARM. 


The work at the dairy experiment farm, Beltsville, Md., has 
steadily increased. An adjoining farm of 129 acres has been leased 
and is being cleared. This additional land will permit of a more 
extensive use of pasture and will provide for the natural increase 
of the dairy herd for several years. Because of the presence of 
abortion and other genital diseases the health of the herd was not 
satisfactory. An average of 27 cows and 12 calves have been on 
experiments of various kinds at all times during the past year, and 
in addition the cows on official test have provided much valuable 
data. 

DAIRY CATTLE MANAGEMENT STUDIES. 


Cows kept under test conditions were found to produce, on the 
average, about 60 per cent more milk and butterfat than those kept 
under ordinary herd conditions. Most of the work at present is in 
determining the effect of each one of the factors responsible for the 
higher production. So far only 20 per cent of the increase has been 
satisfactorily accounted for. Five per cent was due to keeping cows 
in box stalls as compared with stanchions. 

One of the commonly accepted rules of dairying is that cows 
should be milked at regular intervals. To test this, cows were 
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milked at the same hour each day as compared with milking at 
random. It was found with cows of average production that. ir- 
regular milking was not detrimental to milk and butterfat produc- 
tion. 

An experiment conducted during the winter shows that cows of 
average production and under weather conditions prevailing on the 
farm at Beltsville, Md., gave practically the same milk yield when 
the drinking water was cold as when warmed. The experiment will 
be continued on a farm in a colder climate. 

In an experiment to determine the effect of exercise on produc- 
tion it was found that while the production was about the same 
whether the cows were exercised or kept in the barn, the cost of 
production was considerably higher with the cows which were exer- 
cised to the extent of being driven 3 miles a day. It was found, too, 
that exercise increased slightly the fat content. 


FEEDING INVESTIGATIONS. 


The feeding of cactus to dairy cows causes a decrease in the butter- 
fat percentage in the milk. Experiments so far made show that 
neither the water nor the calcium in the cactus is the cause of the 
decrease. The next step will be to find out the effect of magnesium. 
Other feeds which were found to influence the per cent of fat in 
milk are linseed-oil meal and cottonseed meal. Linseed oil in- 
creased the test the same as the linseed-oil meal, which indicates that 
it is the oil rather than the protein which affects the test. Work is 
still being done to determine whether the results observed are per- 
manent or only temporary: also to find out whether high-protein 
feeds which are not rich in oil will have an effect similar to the 
linseed and cottonseed meals. 

The work with milk gruels and special feed mixtures for calf feed- 
ing has been mainly along the line of reducing the cost of the mix- 
tures prepared at this station. 

A considerable number of calves have been fed with a nipple as 
compared with drinking from a pail. The results show no advan- 
tage in feeding with a nipple. ; 

Pectin pulp. a by-product in the manufacture of pectin from apple 
pomace, was found to be less palatable and less valuable as a dairy 
feed than beet pulp. 

Results of feeding experiments in which cows were fed according 
to ordinary feeding standards for production in comparison with 
certain amounts above those standards indicate that feeding at stand» 
ard holds the cows at approximately stable body weight and prob- 
ably produces milk at lowest cost of production per milk unit, but 
that under certain conditions higher feeding might be more profit- 
able. 

An experiment was conducted with a view to finding out whether 
there was any advantage in the use of molasses in the dairy ration. 
In one experiment molasses was fed to test cows in comparison with 
hominy feed, with the result that cows fed hominy produced 3 per 
cent more milk. In another experiment a group of cows that were 
given molasses in addition to the regular ration produced slightly less 
than the group that received the regular ration only. 
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“DAIRY STATISTICS. 


The trend of dairying has been followed through a study of foreign 
and domestic statistics from all sources. The information obtained 
was compiled and indexed for convenient reference as an aid in keep- 
ing the division in close touch with general developments in the dairy 
industry. Some original material on the consumption of milk and 
cream in the United States and on similar subjects was gathered in 
cooperation with other bureaus when this information was not other- 
wise available. 

The chart on the balance of trade in dairy products was again 
prepared this year and sent out to the dairy industry. A report on 
the production and uses of milk for publication in the Yearbook wa 
prepared in cooperation with the Bureau of Markets and Crop Esti. 
mates. A set of charts was prepared for the use of the Dairy Divi- 
sion in exhibit work, and a Handbook of Dairy Statistics was com- 
pleted for publication. 


DAIRY CONSTRUCTION AND EQUIPMENT. 


The technical staff prepared plans and specifications for construc- 
tion work and equipment required by the division and performed the 
necessary surveys, inspection of materials, and superintendence of 
aoe uction of new buildings at the Beltsville dairy farm, the Grove 

City Creamery, and the field station at Woodward, Okla. "Three new 

laboratories were planned and constructed in the Dairy Division. 

Information on building and equipment was furnished to dairymen 
and others by cor respondence, and 586 blue-print plans were sent out. 

Assistance has been given to various divisions of the bureau in mak- 
ing plans, calculations, and specifications for the installation or en- 
jargement of refrigerating plants, temperature control, electrifica- 
tion, and pumping plants at Washington and at field stations for both 
research and practical purposes. Assistance was also rendered to the 
Bureau of Chemistry, the Bureau of Plant Industry, and the Univer- 
sity of California in electrical equipment, temperature control, and 
humidity control in the prosecution of various practical investiga- 
tions. 

DAIRY-CATTLE BREEDING. 

Dairy-cattle breeding projects are being carried on in five herds 
owned by the bureau, comprising 374 registered purebreds and 65 
grades, a total of 439 animals. In addition, cooperative breeding ex- 
periments are being carried out with seven agricultural colleges. At 
the close of the fiscal year 46 bulls lent from ‘bureau herds to farmers 
and institutions in the vicinity of these herds were in service among 
more than 500 cows for the purpose of testing the ability of the bulls 
to transmit milk and butterfat production. 

In West Virginia a breeding experiment has been begun in coop- 
eration with the State experiment station and P. O. Reymann, presi- 
dent of the Ayrshire Breeders’ Association, in which the registered 
Ayrshires in two herds, totaling some 300 head, will be used in a 
project in which related and unrelated proved sires will be used for 
a number of generations. 

As a part of the routine of the breeding project, 32 official records 
have been completed by cows in the bureat-owned herds, the average 
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record being 10,910.7 pounds of milk and 461.36 pounds of butter- 
fat. Only 8 of the records were made by mature cows, and 14 
of them were made by cows under 3 years of age. Records of feed 
consumption of the tested cows were also kept. A comparison of 
records of cows made on rations in which a grain mixture is received 
one year in addition to roughage, and is followed by a lactation in 
which roughage only is received, is in progress at the field station 
at Huntley, Mont. Four of the records mentioned above were made 
on roughage alone. 

A study of the effect of age and development on the production 
of Jersey and Guernsey cows has been completed, also a genealogical 
study of Holstein-Friesian sires and a study of the transmitting 
ability of 23 Holstein-Friesian sires. A tabulation that will show 


_the transmitting ability of Guernsey Advanced-Register sires is in 


progress. 
MEAT INSPECTION DIVISION. 


The Federal meat inspection, conducted by the Meat Inspection 
Division, under Dr. R. P. Steddom, chief, shows an increase over 
the preceding year in the total number of animals slaughtered, in 
the quantity of meats processed, and in the quantity of meat and 
products certified for export. 


INSPECTION OF DOMESTIC MEATS, 


Inspection was conducted at, 899 establishments in 263 cities and 
towns, as compared with 892 establishments in 265 cities and towns 
during the fiscal year 1921. Inspection was begun at 68 establish- 
ments and withdrawn from 46, as compared with 62 and 61, re- 
spectively, during the preceding year. Inspection was withdrawn 
from 45 establishments on account of discontinuance of interstate 
business and from 1 on account of violation of the meat-inspection 
regulations. 

ANTE-MORTEM AND POST-MORTEM INSPECTIONS. 


The ante-mortem and post-mortem inspections are given in the 
following tables: 


= 


Ante-mortem inspection of animals. 


; | 2| Total in- 

Class of animals. Passed. | Suspected.! | Condemned.? spected. 
@attlosmemte sees enon cae nocatene ace ak 7, 751, 584 121,179 18 7, 872, 781 
Calves Sines ere sac tie o) EE yng 35 ead eh grees 3,910, 261 3,613 1 3,913, 875 
SCT ae eee SNE al aE Rte ai de 11, 965, 998 | 1, 861 ll 11, 967, 870 
GOATS Se eee aeaimte ene tmene DoW one oe de emessacte } 13, 754 Orit <chonsseaeeen 13, 759 
(Shoal Cis gee Sane Gee ee behead CP AT Toei | 39,359,611 | 86, 636 2,793 39, 449, 040 
LOSES eee Soe aks cane ces os Stace sabe deeleme ss 1,897 | 1 4 1,902 
TOtAleee a atce ec otis. ce caer oe eee 63, 003, 105 213, 295 2, 827 63, 219, 227 


1 This term is used to designate animals found or suspected of being unfit for food on ante-mortem inspec - 
tion, most of which are afterwards slaughtered under special supervision, the final disposal being determined 
on post-mortem examination. 

3 For additional condemnations see succeeding tables. 
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Post-mortem inspection of animals. 


A Total in- 
Class of animals. Passed. Condemned. spected. 
| ; 
7, 816, 287 55,170 7, 871, 457 
3, 912, 847 11, 408 3,924, 255 
11, 957, 958 10, 476 11, 968, 434 
13, 728 | 30 13, 758 
39, 256, 306 160, 133 39, 416, 439 
1, 872 | 1, 
62, 958, 998 237, 243 63, 196, 241 


The next two tables show the diseases and conditions for which con-. 


demnations were made. 


Diseases and conditions for which condemnations were made on ante-mortem 


inspection. 
Cause of condemnation. Cattle. | Calves. | Sheep Goats Swine. | Horses. 
| 

AIDSCOSS*A RARER ORB 2s «Sect taee waa: 
Arthimitisis sae pe 4000 
Chronic elephantiasis. .. - 
I MACA ON M a enecee eect eee cee eee eee 
Mogicholeras-s. 2 .caceoossteceissecersneeecis 
MIN UTI OS ero oeraetncierts eatinicisacicc amen nee since 
Mymphangitisw. 1.e. aes es hes emacs 
IMIGGEILAS Sao oats Scene. Lmiace erste crejalnrotwins eieielate te | 
Mori bun Ge osesecosscise azcas smc cee ceca | 
PNEUMONIA se 5 Se siio=sigeo ose cme sae ee Seb S| ahcsncacicl Hoon osoEc 1S Seecoscoe 2810 | eet = 
YO Gers cto ceic eee ce Seca Meroe ecco teers actinacSbolikcorocaccdllbecessudee 7 neeoson ee 
IPyremias eee <j. d(G22. Sock cataccirspese eee SH Bees ores gi|Raeececie 13 ils se siete 
Seplicemia sc cs acasacesenee ses sesiseele nance 2) esetemecisce Scenes sscl||ssclsrseriete Dp Soe Sassi 
Swinesplaguels: 322 S.eGo ee St Se. wa a Ss | Sora See Oo wc alt oenen.s eee tees 1 Weceeeszss 
MetanuSes ais spies seidisissecloe Siseare ial eisieteis/ stall iamiawete’s ise | asemistetsinters |= aaeine s ictal cen czars 1 2 
Muberculosisenteccceaee= seen asccwae es eee aL ook sues [once cece ee [sees sees eler seer eee |Reeeeeaes 

LOCA etc cowie s siSiae'scjocee cmcemtes cea 18 1 OL ba eee A 2, 793 4 


Diseases and conditions for which condemnations were made on post-mortem 


inspection. 
Cattle. Calves. Sheep. Goats. Swine 
Cause of condem- Horse 
nation. 
Car- Car- Car- Car- Car- casses. 
casses. Parts. casses. Parts. casses. Parts. casses. Parts. | casses Parts 
| err E 
Actinomyeosis...... 786 
Arsenic poisoning... 9 
ASPHyRas.. Stee 3 
Blackley 226 sae. .eers 2 
Bone diseases....... 45 
Caseous lymph- 
AG ents hee Bees emer: 
Cellulitiss. <2. 2. 5.60d|ee--i< 
Congestion 7 
Contamination... .. 1 
(@ysticercuss= sce... 130 
Dropsical diseases. . 18 
Emaciation..-...... 2,767 
Excessive scalding..|......- 
PT OZ OTe cie tater eats raevete ere trope ienchotalnicvaiste share 
Ganerenehsa sce seen 52 
ior cholerae pee see aaee 
Hydronephrosis....)..-..-. | 
MCheruIseAeras =e se 84 | 
MIM AH UTLEY Ne see celliae re | 


Injuries, bruises, ete.| 1,756 
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Diseases and conditions for which condemnations were made on post-mortem 
inspection—Continued. 


Cattle. Calves. Sheep. Goats. Swine. 
Cause of condem- an Sha Hane 
nation. 
Car- Car- | Car- Car- Car- casses. 
casses. Parts. casses. Parts. casses. Parts. casses. Parts. casses. Parts. 
Leukemia.........- TOR CaS ke at pees 
Melanosis........... TOBA peso 2 
Moribund.. ........- DOAN RSE SY TALE ere 
Necrobacillosis...... QR Ceee Cer eee sere 
Necrosis=-..i--.-..- 3 PA eseoe 
Parasitic diseases... 151 Cy Pei tae 
Phlepigis =.) 32.2512 3 Tea 
Pneumonia, per- 
itonitis, enteritis, 
metritis,pleurisy, 
Tig ea eauen see MOHD annem Vieille BAO eA 5 | eos Dale ever! 235952" |e anes 13 
Pregnaney and re- | | 
cent parturition. . V270) Sone alice {eens 3 et | Bataoss pasasad) benc aes | UO ERAS Shes coonae 
Septicemia, pyemia , | 
uremia, etc..... fae |i, DO2A sae shee Dost ett 186 LR ZEEE Y ee 1 AOS MS oS if 
DDSI SINOCOR ie pooh pecan aso cis i|/ Se ie ae |-eeee ee Le eee Sets ee tae 7d (CSE nese Beeson 
SETOISCHSES. cee ee |oe eee clone ae [Pa ence 1 Na Re mee aera gl (ee ere 42 16)| 225022 
Texas fevers. .t¢<2.- Goh) ached L7G see ale bewersle. seeks eqhel lee oaes's lees bees Soy; let Coes 
Tuberculosis........|39,434 | 60,441 | 659) 466 BE aipae 7 i lege ea a | 70,304 |66, 787 | 1 
Tumors and ab- | 
SCGSSOS i... Fe 2. 5 966 1, 906 104 | 289 202 51 Dele oe Le | 18616 eles eae 
Mopalere ss nestec 55,170 |166,935 |11,408 | 2,376 |10,476 | 496 30 21 |160, 133 |697,393 | 26 


The following table shows the total condemnations on ante-mortem 
and post-mortem inspections combined: 


Summary of condemnations. 


: | Animals or 

= Class of animals. | Gaeresceew: Parts. 
RAUL ee meee se lome mira catctis scatters mae yeasts = seinem aceeemeeeca essen etarece 55, 185 166, 935 
Calves....-.... ILO E AE AOS Coe el ie Pema SAAS ee) 6) Sera te S | 11,409 | "2,376 
DEC D aeiean te ce eee ae seein ain eo age ale Ginpe Bastia clown o Me Se ini fa ce Sainians afaniene ae 10, 488 | 496 
GORE eee ee, en een oR RS ERR ats trek ee eee EA AE EPED ee Eee } 30 | 21 
Suminion mee Bebe seein yaks a eT A ee ee Pe | 162, 926 697, 393 
15 (OR DRE ea Reeser Sk i) we cia Ea ee Oa SS ae Se ee | BO Soeeene scars 

TUCIEISS ¢ copie ee seen or: SOS EE RE nEEE Ss SURE nea ay teh see ee) rE | 240, 071 | 867, 221 


In addition to the foregoing, the carcasses of 88,844 animals found 
dead or in a dying condition were tanked, as follows: Cattle, 2,135; 
calves, 3,449; sheep, 8,210; goats, 36; swine, 75,010; horses, 4. 


INSPECTION OF MEAT AND PRODUCTS. 


The inspection and supervision of meats and products prepared 
and processed are shown in the following table, which is a record 
only of inspection performed and not a statement of the aggregate 
quantity of products prepared. The same product is sometimes 
duplicated by being reported in different stages of preparation under 
more than one heading. 
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Meat and meat food products prepared and processed under inspection. 


“ee 2 ] “ee 7 
Kind of product. Ree Kind of product. er 
————— — = | 
Placed in cure: WAT: Sonciemete sea lagen oe soe 1, 659, 330, 584 
IBCGh AAI Ly Gave Ae Seats Saiee 14527, LOT Arh Olle ane nis Dee ale nein eine sieis 1, 947, 331 
IR OPK creme suinie'sis is asta versie's oeieeiele 222); O31. 280) | MOALCUS COATING oa \oi=.faeteis aeicktelso eae 1, 407, 641 
PATO Chere fake ances ison as 2, 464, 508 || Compound and other substitutes for 
Sausage, chopped...............-..- | 568, 626, 285 Es Ee eo Sa ee oy oe 312, 014, 380 
Canned product: Oleo stock and edible tallow........ 63, 565, 473 
IBCGhs ves ses titiet- oes Meccecincbseee | 90; 358; 314 |||5Oleo oils seett eae ose te Repcscros 141, 938, 522 
POLK Seas a) atic wacac eee caechce me 1,7,(645, 252; || Oleostearina. fog oo... Sas sesuseeee 62, 530, 222 
PAIN GGHOR Se Were ee mis ace eee aie 1 477s 6loa i Oleomancarin tts yaa. s case eee | 118, 197, 046 
Sterilized product: || MNUISCellamMeous esas. cinco ncicns cei ee | 1, 473, 196, 361 
Beh Gp. acceoelesctecsece cee bosels 2, 543, 857 || Horse meat: | 
hae gadsvace teste cPraneeaetp 3" 8, 197, 708 | eon Bobae Sueces er sti ahaa 379, 850 
AIM OTHER nce ma mente acetone 6, 834, Sausage, chopped..............:| 400 
Pork products to be eaten uncooked. . 33, 226, 453 —— 
IMGaTOXELACE ostee eects pats seeleee camee ss 503, 895 | Motalicc pisctsuck osmajcsincisetee | 7, 427, 116, 901 
| | 


The following quantities of meat and meat food products were 
condemned on reinspection on account of having become sour, tainted, 
unclean, rancid, or otherwise unwholesome: Beef, 5,571,889 pounds: 
pork, 7,281,595 pounds; mutton, 125,698 pounds; veal, 41,351 pounds; 
goat meat, 525 pounds; horse meat, 13,180 pounds; total, 13,034,188 
pounds. 

MARKET INSPECTION. 


Market inspection, to facilitate interstate deliveries of meats and 
products, was conducted in 45 cities. 


MEAT AND PRODUCTS CERTIFIED FOR EXPORT. 


The following products were certified for export: Beef and beef 
products, 219 981 ,160 pounds; pork and pork products, 1,493,793,936 
pounds; mutton and mutton products, 4,308,632 pounds; total, 
1,718;083,728 pounds. In addition 14 certificates were issued covering 
the export of 335,781 pounds of horse-meat products and 2,320 cer- 
tificates covering the export of 40,339,757 pounds of inedible animal 
products. 


EXEMPTION FROM INSPECTION, 


The provisions of the meat-inspection law requiring inspection 
usually do not apply to animals slaughtered by a farmer on the farm 
nor to retail butchers and dealers supplying their customers. The 
retail butchers and dealers, however, in order to ship meat and meat 
food products in interstate or foreign commerce, are required to ob- 
tain certificates of exemption. The number of exemption certificates 
outstanding at the close of the fiscal year was 2,841, an increase of 
142 over the preceding year. During the year 89 certificates were 

canceled, 83 on account of the dealers retiring from business or ceasing 
to make interstate shipments and 6 for violations of the reoulations. 

During the year 36,477 shipments were made by retail dealers and 
butchers | holding certificates of exemption, as compared with 34,969 
shipments during the fiscal year*1921. The shipments of the year 
covered products : as shown in the following table: 
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Shipments by retail dealers and butchers under certificates of exemption from 


inspection, 


Product. 


PHEGRACANCASSES\(43 QQ UALUCES it oe toe set ee ene alga nee see wae seis n aca se = 
MES UECATCASSCS Same meee seem o ONS Aan amici hc ncesiraeacese aan ociac neem cence ties 
HORM MCATCASS OS ated eee Cees oe seine ac one oct icc sie tree wine otecs ape ge cssaecnees 
ES WASIRNCATCASSGS rye ot oe a cet iw waricin ne oe nica wamenwpanere «cic noe he tee Seestdaes 
GOR IOS. ites Seam ee ee oer amas ct ale Sadcnet ou aris sigma eee wes cine seceeelcanoeoe 
MGENI RESUS Re eee ete fC Cee nna Abra Jetecne cece op ete hates wascsn 
LAGE ATTEN TGS Cee = 2 322 ES = RS SoiGe Snes oc one Be NE Serer nner = 
(RGR HTOSH ¢ bis sare seit =- atta anes la eee tee ecbitenscee ede a Raeaehe ee oteuee 
PREC INI CHESS: ms em em inngt arin sates She ios mm See nice e mem oes Dee cine ete ree mae eens 


Ve 


Pounds. 


118, 340 
2, 364,057 
37, 788 
64, 259 

1, 068, 359 
172, 603 
177, 376 
266, 348 
202’ 130 
17, 861 
48) 634 
13, 103 


4, 550, 858 


During the year 69,815 interstate shipments were made of meat 
and meat food products from animals slaughtered by farmers on the 


farm, as compared with 63,939 shipments in the fiscal year 1921. 


The 


following table shows the products composing these shipments: 


Shipments of farm-slaughtered products under exemption from inspection. 


Product. Number. 

ROL CALCASSESKG DOL QUATLCIS) o.5 nak. sees ot ae aecisek = a etecc onset eeacearacaces 898 
WeRIN CARCASSES. sam saree eae Seer te Sat cantaiet coe aeels ce eee mae as Saee anes eeeeees 91, 953 
SITE GION CTR CO Se ae Oe Se ee eet SOE A a ee oe ae ee 3, 564 
Bae ACA CASSOS es cer asain hea Suse ctids bap oss oes eee s SS St Soe s Stasis tee eee 6, 126 
DEC LIES ee 38 ee ee Se hes get a gee lie hh ahaa ap nad eh bet ee eh eA Ra ES At Se os nent 
WOGTIG TD Noe Ce Ree? Se Sh on a me oe Sela ere Et al leet dent pe a aie eA te OE Eee eer 
LNAI TIQIGA TIES LR Bee ens Oe See hea ee thn ae ans kee be pe aa acetate teres a el Pe Se te 
iP GiGi RS pon Sep ng SA Song) rae ote eae aed eR eae oak eR eee Leal) Sean ee 
Griredsnieats Soe see oe cee eae soe cae en eIn scenes Seite tee eae nee Soe eee ra aa eS 

TICS b= es seg ce SS ae ee or per a ear obras tea a hulp meee hal Pee hs ed 
IRIS 35 See Ror te SS ORORCCC MEE Dine Hae Sao See CME SAaS Sa A CAE ES Seen As Slit Saas ft 
MisceMancous|(Serapple; tripe, headcheese, ete!) =. -. 2. cca c en occa sesso tesslemuusceasees 

SUN ENS te, Se ee eee eee ee eee 2 2 ee Pee eee ee 102, 541 


Pounds. 


260, 451 
7, 838, 282 
123) 703 
679, 867 
172, 058 
63,395 

2) 121 
136, 355 
381, 545 
143, 184 
80, 976 

8, 470 


9, 890, 407 


INSPECTION OF IMPORTED MEATS. 


The following table shows the inspection of imported meats and 


meat food products for the fiscal year: 


Imported meat and meat food products inspected. 


| | 
Fresh and refrigerated 


meats. 
oe Cured and | Other Total 
Country of origin. canned | products. weight. 
Other Wal 
Beef. | 
classes. | 
Pounds. Pounds. Pounds:~| Pounds. Pounds. 
AT SEMI Ae eS ee eh en wed Eos S| 622,510 | 3,727,405 122,527 | 480,541] 4,961,983 
Australia S26). BS oe Sh ie Si aoe AA ales as oe ake 102, 594 DANS SSeS 102, 628 
iyeT oat eee ES Le a a See SO ee ee 122, 229 23, 225 28654004 osc ote Pa ot 431, 854 
PARE OE Raid ae 5 FS RT Ca ee al Ta 15, 460, 528 | 13,384, 106 104, 236 86,416 | 29,035, 286 
INEM TIE aig ee SA Ck ee ee oe ere. 1, 595, O11 ADTONS as on cea 1, 595, 438 
MUPUSY so cae osc nas choos. eee 665, 155 101,203 | 4,455, 881 | 75, 457 5, 297, 696 
CPSLEr COUN tes = eas es been ee coco nee 4, 967 4, 604 132, 259 346, 781 488, 611 
ANGix:Vic4 22 Sao Rey SA ee he oe 16, 875, 389 | 18,938,148 | 5,101, 764 998,195 | 41,913, 496 
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The ‘following table shows the condemnations of imported meats 
and the amounts refused entry on account of lack of foreign certifi- 
cate or other failure to comply with the regulations: 


Imported meat products condemned or refused entry. 


Con- Refused 
Product. demned. entry. 

Pounds Pounds 
TB GCL Stee wre sole <a arsine wie sine ne im ie eo clos nee een eines toe Meee tne cecenceesnns 1,8 75 
MGR seats hn cecasasmnecinc cer cece cr Se cae DO Ce Te elo a Sanne meine ol oeteetoe eres 890 
IMibiOn Ss cchicen- cai ncc aces emcee nec eae ceace fac cee Seo es eee oe mee camanaeee TA teks See 
ROVE 3 = ce aos aieie cise a cee ce nia neinse + a a8 She ates TMS ES Se eee Bee eee at eeee 7, 044 1, 804 
PROG aI hee ets, Ses iesars se.cjciescye.e nde Searcie oe Mote ore ata la ee ele Ae tates wiser a 8, 942 3, 469 


INSPECTIONS FOR OTHER BRANCHES OF THE GOVERNMENT. 


By request of other branches of the Government, reinspections of 
meats and meat food products to determine whether they remained 
wholesome and conformed to certain specifications were made during 
the year, as shown in the following table: 


Inspections for other branches of the Government. 


Branch of Government. Passed. | Rejected. 

Pounds. | Pounds. 
NAV VADeDSrtMent-. soc hoc cesce ce cee coos e cece eo eee cece ee eee eee enonenene 68, 179, 403 3, 601, 222 
Marine Corpss.-2.25.0s065252 = ce 3, 503, 021 | 87, 442 
War Department ae 3 #399 *490))|:* 2 eee ea 
Interior Department (Indian Affairs) 458, 799 | 960 
PanamatRaroad a3 so Sac cce cise wet scclet cee vette ene oe eet aco psneane 71,455 | 432 
BublieiHealth  Sernviceee sssc-2 scene sascec odatcceenscc aston ececesmeser ones 2,106 | oe cae gecenees 
TreasuryDepartment,.(CoastsGuard) i> sto. - cascceeecctidaede teste seenerene 385 [sec ceereeeeees 
TOball: Af fase nie Soceneee cis tose netseteae tine Sette Cena eae eee 73, 615, 319 3, 690, 056 


LABELING MEAT AND PRODUCTS. 


A large number of labels, cartons, stencils, and other materials 
were submitted for approval under the regulations, and of these 
19,719 were approved. The files of approved labels were carefully 
gone over and labels which had become obsolete were eliminated. 

Correspondence was conducted and conferences were held with the 
committee of standards and purity of foods with a view to defining 
terms applicable to various products. The relabeling of large quan- 
tities of meat and meat food products was supervised, including im- 
ported meats and some 2,000,000 packages of meat and meat food 
products purchased from the Army. 

Investigations have been begun with a view to regulating the 
use, In inspected establishments, of powdered milk, which, because of 
its water-absorbing properties, might be an adulterant of sausage 
and similar products. 


MEAT-INSPECTION LABORATORIES. 


The laboratory examination of meats and meat food products and 
of substances used in connection with their preparation at establish- 
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ments under inspection has been continued in the meat-inspection 
laboratories maintained in Washington and six other cities. The 
laboratories also continued to examine meat and products prepared 
for the Army and the Navy to determine whether they contained any 
harmful substances and to see that they conformed to the Army and 
Navy specifications. 

The total number of samples analyzed during the year was 61,549, 
of which 61,259 were domestic and 290 imported. Samples of 2,326 
domestic and 83 imported products were found not to be in accord- 
ance with the regulations. Besides meats and meat food products, 
the products examined consisted of curing materials, cereals, spices 
and condiments, coloring matter, denaturing oils, etc. Of 2,422 
samples of water examined 432 were found to show evidence of pol- 
Jution. All suspicious water supplies are kept under close and con- 
stant supervision. 

A study of the water content of cooked and smoked sausages was 
made. The results show that a considerable proportion of such 
sausages contain water in excess of the normal amount. That the 
addition of excessive water is not necessary is shown by the fact that 
a large proportion of such sausages contained no more water than is 
normal to fresh meat. Measures are being taken to check the tendency 
to add excessive water to sausages of this class. 

A study of the moisture and fat content of oleomargarin produced 
at inspected establishments has also been made. The results show a 
tendency toward a higher content of moisture with corresponding re- 
duction in the fat content, which will require checking by appropriate 
regulation if continued. 

Attention has been given to the matter of moisture and mold in 
oleo stearin with a view to reducing the spoilage through elimination 
of moisture in the process of manufacture. 

As in previous years, all creameries preparing butter used in oleo- 
margarin have been inspected, and lists have been issued showing 
those which meet the requirements with regard to pasteurization. 


FIELD INSPECTION DIVISION. ° 


Besides continuing work in connection with the control and eradi- 
cation of certain diseases of livestock and the enforcement of certain 
animal quarantine and transportation laws, the Field Inspection Divi- 
sion, under Dr. A. W. Miller, chief, on May 1 took over all the ac- 
tivities of the Quarantine Division following the retirement of Dr. 
R. W. Hickman, chief of that division, including the administration 
of the regulations governing the importation and exportation of live- 
stock, and also the joint regulations of the Treasury Department and 
the Department of Agriculture for the sanitary handling and con- 
trol of hides, skins, wool, other animal by-products, hay, straw, etc., 
offered for entry into the United States. The work of both divisions 
for the entire fiscal year is reported here. 


ERADICATION OF SCABIES. 


In the eradication of scabies of sheep in cooperation with State 
officials, bureau employees made 24,190,956 inspections and supervised 
8,869,386 dippings in the field. Livestock sanitary officials were 
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assisted in suppressing a number of outbreaks in States where the 
work is not regularly carried on. While the ‘disease is quite preva- 
lent in a number of western range States, conditions on the whole 
show improvement. 

Rather extensive outbreaks of cattle scabies occurred in Arizona, 
Utah, and Nevada, States which had previously been free from this 
disease. In cooperation with the livestock sanitary authorities of 
those States, prompt action was taken to combat the spread of infec- 
tion and satisfactory progress was made in controlling the disease. 
In the conduct of the cooperative work in the field for the eradication 
of cattle scabies 1,508,924 cattle were inspected and 453,708 dippings 
were supervised by bureau employees. 

The bureau continued to cooperate with the State livestock sani- 
tary authorities and the Office of Indian Affairs in the suppression 
of an outbreak of mange in horses on the Omaha and Winnebago 
Indian Reservations and adjacent territory in northeastern Nebraska. 
In connection with this work 2,405 animals were inspected and 887 
dippings supervised. 


ERADICATION OF DOURINE. 


Work for the eradication of dourine of horses was continued in 
cooperation with State livestock sanitary authorities and the Office of 
Indian Affairs. Difficulties which had been encountered in rounding 
up and testing horses on certain Indian reservations have been largely 
overcome. As a result gratifying progress was made in the suppres- 
sion of this disease. The disease was found largely in range herds 
in Arizona and to a very slight extent in South Dakota and Montana. 
The number of animals tested and the results of the tests are shown 
in the report of the Pathological Division. 


LIVESTOCK SANITARY WORK IN INTERSTATE COMMERCE. 


In the course of supervising the interstate transportation of live- 
stock to prevent the spread of animal diseases, bureau employees at 
market centers inspected 18,475,991 cattle, of which 11,611 were 
dipped under supervision in order that they might continue in inter- 
state commerce. Sheep to the number of 20,462,270 were also in- 
spected for communicable diseases, and of these 1,059,801 were dipped 
under bureau supervision to comply with the regulations of the de- 
partment or of the States at destination. Bureau employees also 
supervised the immunization and disinfection against hog cholera of 
393,295 swine for shipment to country points for feeding and breeding 
purposes. 

On request of transportation companies and shippers or to com- 
ply with laws of States to which shipments were destined, bureau 
veterinarians inspected 10,085 horses and mules, of which 4,082 were 
tested with mallein, none showing reaction. 

Bureau employees supervised the cleaning and disinfection of 
39,044 cars in compliance with department regulations or on request 
of Canadian Government officials, State officials, or transportation 
companies. Of these cars, 15,112 had been used in the transportation 
of animals affected with communicable diseases. 
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All ruminants and swine received at public stockyards were care- 
fully inspected for foot-and-mouth disease by experienced veteri- 
nary inspectors specially assigned to that work, as has been the prac- 
‘tice for a number of years, in order that there might be no delay 
in the control and eradication of the disease should an outbreak 
occur. No cases were detected. 


ENFORCEMENT OF TRANSPORTATION AND QUARANTINE LAWS. 


The bureau has continued to report to the Solicitor of the depart- 
ment, for presentation to the proper officials of other departments, 
cases of apparent violations of livestock transportation and quar- 
antine laws. Many of these cases have required special investiga- 
tions on the part of bureau employees, such as interviewing wit- 
nesses and examining railroad and other records. Four bureau em- 
ployees were regularly assigned to this service, although the greater 
part of the work of collecting evidence and preparing and submit- 
ting reports is done by bureau employees at stockyard centers in 
connection with their other duties. 

The enforcement of the so-called 28-hour law has resulted in bet- 
ter facilities being provided for the feeding, watering, and handling 
of livestock in transit. , 


INSPECTION AND QUARANTINE OF IMPORTED ANIMALS. 


The alarming prevalence of serious livestock diseases in various 
countries of the world has made necessary continued exercise of 
every possible precaution to prevent their introduction into the 
United States. One or more diseases such as rinderpest, contagious 
pleuropneumonia, foot-and-mouth disease, and surra exist in most 
countries of South America and the Eastern Hemisphere, rendering 
cattle, sheep, goats, and swine from continental Europe, Asia, Africa, 
and South America ineligible for importation. Cattle from the 
Channel Islands and from Scotland were permitted importation dur- 
ing the late summer and autumn of 1921, and in the early winter a 
small number of cattle and sheep from England were imported, 
Great Britain having been at that time free from foot-and-mouth 
disease for a period of about three months. The disease having re- 
appeared in England and extended to Scotland in January, 1922, 
no cattle, sheep, other ruminants, or swine were permitted importa- 
tion during the last six months of the year from any of the British 
Isles. 

Forty-six purebred milk goats originating in Switzerland were 
imported from Cuba subject to inspection and the customary quar- 
antine at the port of entry. Twenty breeding sheep from New Zea- 
land were imported at San Francisco. Bureau employees at border 
ports of entry inspected and supervised the quarantine of 37,953 
ys from Mexico under requirements of the Bureau of Biological 
Survey. 

Foxes imported for breeding purposes have been permitted impor- 
tation only when found on inspection to be free from various inter- 
nal parasites, mange, distemper, or other diseases contagious to foxes. 
During the year 1,177 foxes were inspected at various ports of entry. 
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The following tables show importations of various kinds of live- 
stock through the different ports of entry: 


Imported animals inspected and quarantined. 


: Other 

Port of entry. | Cattle. | Sheep. Swine. Goats. animals: 
| | 

INO We YiOL Ktets atcje:c bene afer oe moans g miains Viele cemeiesiepacies 250 | 20 4 10 1, 200 
Boston a7 esha. fas eee ib Oat coe pb eee a eles SN sa sie SS Alea lias o dis atefalslell eee eee 18 
IBSIGIMONG. 12-5. ociste isms sie bas Seale ciemcitecepee-se Secetal eeeeeoes Pere ete cncibae tt ye.c.s. can) ane mere il 
HAM HTANCISCOM foe .. ke chee chs teele celeste cea tmc neice eee oace ee ZONE ee een peepee eee | 11 
MOS HAM Peles eich oa Saat Merciless aceaeeite TASES aceasta ee Sonpes= [ene Py cH SS aie reals Ad: Ssassmocse 
New: Orleatishs. Scusmuie ees thca es oe, Mule Rt en Sata caso ie ce lS 255 14 
HAN IUSMNS ess eh eee sen Diver ers seal Mn eee Leder epee eet. lepsira ms aapie 4 26 
Savannah es sien cee omen aaceae See waa acer Se eeeeee Weert teri ee ode cf le aeatee Sao 1 
SCALE Sree eR ate ee ee nie strat a sleet tear mace Mee eee ects Bees 2 Mess de aeslees os 2 | 1 
Portland Oregaaere 3 seen Foc oN: Fe ee ee en ae |acaegaeepaectel| as ares oe ae leet 8 
Canddiantborder ports! 22.0 2st yee ee 602 | 3 y( | tee Ob tea) 104 
EG i see ce ldo aaa aed pcartraeoeae 889 43 61 52 | 1, 394 


Imported animals inspected but not quarantined. 


Port of entry. Cattle. Sheep. Swine. Goats. | Horses. 


IB OST OnE S85 Sse Re ms caer tacaueeb estes 5 
Cat tlere es eiUe  e ah acc ata ates 


San Juan, P. R. 
Mayaguez, P. R. 
Portland, Oreg 
Miami, Fla....- 
Tampa, Fla... 
Mexican border ports............-.- 
Canadian border ports 


MOA eda. SARI 2 5 ERE EE 176,872 | 97,324 3, 068 | 778 | 11,967 2,557 


Owing to suspended importations of cattle from Great Britain, 
the inspector assigned to London during the preceding year for 
the special purpose of applying the tuberculin test.to cattle prior to 
their shipment to the United States was transferred to the United 
States in June. During the year 264 cattle were tested in Great 
Britain and the Channel Islands, with the following results: 


Tuberculin tests of cattle in Scotland and the Channel Islands for importation 
into the United States. ~ 


Breed. Tested. | Passed. | Rejected. 

IA TSDC ps sane esis Boece ee ere a ane Caen See cieteieto einem leterele a)aisisatetoieletai= 16 12 4 
Giern SOY. S15 Sobre eke ase ecicloiee here nye State eich te teen nee Rite eteinc te in toate eee 1 Tel: Seaeeeee 
18100) 00 oe Steen Mea Bone soeC Harpo beUEEMCeee auanossedbsadcéobhonseddconc ibl\egaceceeoe 1 
VCTSOV eee eet «wetted Sasa ce eee teen seek eee Boe ae A eo COS SPEIER TEE Oy eee 234 234°) P46 ISie 
Shorthonn fect hs neces ee teeed . cit shc See e eb eee eeek cenieae ees 12 1A [ede a ea 
Total tence SEL Fa Sg OEE PEE eas te Eee eee 264 259 5 
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IMPORTATION OF ANIMAL BY-PRODUCTS. 


While importers of hides, skins, other animal by-products, etc., 
have apparently made an effort to obtain their supples from coun- 
tries or sections where sanitary conditions are such that the ma- 
terials may be imported into the United States without disinfection 
after arrival, about 10 per cent of the hides and 40 per cent of the 
goatskins imported during the year were uncertified and_ hence 
could be admitted only subject to disinfection at tanneries in this 
country. During ‘the year goatskins and deerskins were forwarded 
’ for disinfection to 69 establishments in various parts of the country, 
and 33 tanneries and other establishments received for disinfection 
hides, calfskins, hair, wool, and glue stock. 


INSPECTION OF ANIMALS FOR EXPORT. 


As in former years, careful attention has been given to the ad- 
ministration of the regulations of the department governing the in- 
spection, humane handling, and safe transport of export animals and 
to the inspection and testing of export livestock and the issuance 
of certificates to meet requirements of receiving countries. In accord- 
ance with an agreement between the bureau and the Canadian veteri- 
nary director general the list of practicing veterinarians in the 
United States registered with authority to apply the mallein test 
to horse stock intended for shipment to Canada was abolished on 
May 1, and provision was made for the mallein testing of horses 
in these cases by veterinarians accredited for testing accredited 
herds of cattle for tuberculosis, their certificates to be indorsed by 
a bureau inspector. 

Statistics of the inspection of animals for export are given in the 
following table: 


Inspections of animals for export. 


To other countries. 


, 5 To ee ee oe 
Kind of animals. Total. 
Canada. | american | Canadian 
animals. animals.! 


RUC Sse eras eae See ae See. oe Ebene Sette ee ese se 1,041 29,991 8,714 39, 746 


SUMO E Re Ja) See Se en eee ee ee el 9, 662 (SA REE oe ee 10, 355 
willis -& saagceee Saseseees eeesee Sse teeaneeceaaasaaee | lil (a Sel eS Soe oe 195 
Gets ee eters then eee rs cae? oc bee ict oes Se | 80 Ly | ese as Ss 81 
ERORSES ene eae nat oe ade aoe sae cee occas wee det 1,404 IAEA) 9 3,170 
Mrnlesee see SRE OE PS La, OEE SE: 73 S05) | RATERS SE 968 

RTS as aera Ae ete EAA SR ETc Orr Ss 12, 371 33, 421 8, 723 54,515 


1 Animals of Canadian origin exported through United States ports. 


Inspections of 224 vessels carrying livestock were made before 
clearance. 

The mallein test was applied to 1,404 horses and 73 mules for 
shipment to Canada. Of the 1,041 cattle shipped to @anada, 236 
were beef animals destined to England and Scotland and, therefore, 
were not tested with tuberculin. Of the number tested there were 
three reactors. For shipment to other countries, including Mexico 
and Cuba, 4,064 cattle were tested with tuberculin, with 19 reactors. 
The mallein test was applied to 131 horses. 
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TICK ERADICATION DIVISION. 


Further progress was made in the work conducted by the Tick 
Eradication Division, under Dr. R. A. Ramsay, chief, for the suppres- 
sion of Texas or tick fever of cattle and the eradication of the ticks 
which transmit this disease. 


TICK ERADICATION. 


As a result of the work done in cooperation with the authorities of 
various Southern States for the extermination of the cattle ticks, 
areas aggregating 29,563 square miles were released from quarantine 
during the fiscal year. This action makes available 42 additional 
counties and 7 parts of counties into which better-bred cattle from 
tick-free States may be taken without danger of loss from tick fever. 
The result, as shown in areas previously freed of ticks, is an increase 
in meat and dairy products and an improvement in grade of cattle 
hides to a degree which renders them from 20 to 50 per cent more 
valuable. 

The total area released from quarantine since the beginning of 
this work, in 1906, and remaining free at the close of the fiscal year, 
amounts to 523,837 square miles, or close to 72 per cent of the 729,852 
square miles originally infested. 

The following table shows, by States, the territory released during 
the last fiscal year: 


Areas released from quarantine as a result of eradicating cattle ticks, fiscal year 


1922. 
State. } Square miles. 
Ge One Ss OSS soe cee Ss eae aie SE TEE ote ee ee bee OSE a canoe SE Oa enna leis Risin Se aererets 5, 873 
WAST HST Eo: Dae ees ee le RS SD ee ioe Aa err tr Asp et een 9 ca SR er Lee ia Been Oe eer 1,946 
Niorths Carolina iatewtorcrs sob ore aac aiste Ss are te we re teran ta kel did mroratnin te mete arora cnn eran aya ero relet oe er oneteree 517 
CD CTR rs ae Rae Rea a ao Se sea ips RN er aE OSSD ery 21, 227 
PROG eras 2 aka caret vayaiafalatsraze: sete co stele se Sie Scns OTS SE SCI Me eae einisiowise os clans eee nae 29, 563 


The continued presence and spread of ticks in certain areas that 
had previously been released from quarantine made it necessary to 
requarantine some counties and parts of counties in order to protect 
tick-free areas in adjacent counties and States from reinfestation. 
This condition arose from the failure of local officials, because of 
lack of funds, to maintain quarantine over the few remaining tick- 
infested herds and to complete the eradication of ticks in the re- 
leased areas. In nearly every case, however, the requarantine has 
had the desired effect, and ways and means have been found by local 
officers and cattle owners to finish the work. 

During the year 48,089,005 inspections or dippings were made of 
cattle for the eradication of ticks, as compared with 34,935,635 in the 
preceding year. There were in operation 31,148 cattle-dipping vats 
where cattle were dipped under Federal or State inspection to rid 
them of ticks. As an indication that the dipping of cattle is not 
attended by any great loss or danger, it may be stated that the 
fatalities from dipping were only 7 per million cattle dipped and 
handled, besides which only 5 per million were injured. 
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In the territory already released from quarantine there remain 
here and there a few infested premises or centers of tick infestation 
which must be held under control until the last tick can be put out of 
existence. This condition, taken in conjunction with the effort to 
eradicate ticks from additional areas still under Federal quarantine, 
means that Federal and State funds have to be spread very thinly 
over a very large territory. It is therefore difficult to concentrate 
efforts in certain areas to such a degree as was done a few years ago. 
The cost of tick eradication is much greater than it was then and less 
can be accomplished with the same appropriation. County appro- 
priations will have to be greatly increased if satisfactory results are 
to be obtained. 

Independence County, Ark., has furnished an example of the 
obstacles and difficulties sometimes encountered in tick eradication 
in certain areas. In that county, where tick eradication was far 
advanced, an inspection of cattle in March, 1922, showed general 
tick infestation in an area of approximately 400 square miles and 
that local inspectors were neither dipping the cattle nor reporting 
the refusal of the cattle owners to dip. Accordingly the county 
authorities were requested to procure dipping material and employ 
men to dip the cattle. The first week that these county men were 
assigned to duty two of them were shot from ambush, one being 
killed and the other seriously wounded. Unknown persons then 
posted notices throughout this area and at dipping vats to the effect 
that any person who came into that portion of the county to enforce 
cattle dipping would receive similar treatment. The result was, 
that all county inspectors stopped work. 

To meet this condition of opposition to State law, a number of 
young men who had seen military service abroad and who were not 
residents of that county were selected and properly equipped with 
means of defense and with horses, camps, bedding, and every facility 
for protecting themselves as well as Federal, State, and county 
property. These men could not obtain board locally, as any person 
who would take them in was threatened with the destruction of his 
residence and property, and consequently they had to live in camps. 
All the dipping vats had been dynamited by the outlaw element, and 
it was necessary for the county to construct a dipping vat, which 
was placed under the protection of these employees. The ex-service 
men chose to ride in a formation known as “ threes,” two ahead and 
one some distance in the rear, in order to avoid an attack from ambush. 
In this formation the men regularly called on every cattle owner 
and instructed him to have all his cattle at this one dipping vat on a 
certain date at a certain hour, and further notified him that if the 
cattle were not there it would be their duty to come and get them at 
his expense. Asa result of this plan all cattle in that area have been 
dipped regularly every 14 days since the first of May up to the time 
of closing this report. No further attacks or fatalities have occurred, 
and it is believed that by this means tick eradication can be completed 
in an area where systematic dipping was previously considered im- 
possible. 
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SHIPMENTS FROM QUARANTINED AREAS. 


The number of cattle of the quarantined area shipped under 
bureau supervision to market centers for immediate slaughter was 
453,985, which is a considerable decrease from the preceding year. 
Many cattle owners in tick-eradication localities have shown a dis- 
position to ship for slaughter as many unprofitable cattle as pos- 
sible in preference to dipping them. This was done with a view of 
procuring, after ticks are eradicated, better-bred animals likely to 
be more profitable for breeding purposes. At public stockyards 
90,077 cattle were dipped and certified for movement as noninfected, 
for which 742 certificates were issued. At points other than public 
stockyards, in areas where cattle are regularly dipped to eradicate 
ticks, 90 618 cattle were inspected or dipped and certified for inter- 
state movement as noninfected, as provided for in the regulations. 
To cover the shipments of these cattle 520 certificates were issued, 


TUBERCULOSIS ERADICATION DIVISION. 


The results obtained in the work for the control and eradication 
of bovine tuberculosis, conducted by the Tuberculosis Eradication 
Division under the direction of Dr. J. A. Kiernan, chief, affords 
many sources for gratification. The 5-year period ending with this 
fiscal year was largely one of organization, and the past year, in ad- 
dition to the results obtained in the actual testing of cattle, was 
largely devoted to solidifying cooperation among the many parties 
interested, namely, the State livestock authorities, practicing vet- 
erinarians, farm bureau agencies, livestock breeders’ associations, 
public health officials, and others. With few exceptions the spirit 
of harmony and cooperation existing between these forces and the 
bureau is all that could be expected under the circumstances and 
in the period of time which has elapsed since organizing the work. 
In addition much has been done toward eathering the necessary 
data and statistics upon which plans for the complete eradication of 
tuberculosis in livestock in the various States and smaller county 
units must be based. The data which are probably of most value 
yertain to the incidence of the disease in every county in the United 

States. It appears that in 46.4 per cent of the total area of the 
United States, containing 41.2 per cent of all the cattle in the coun- 
try, only 0.6 per cent of the cattle are tuberculous. This is con- 
tradictory to the impression which has probably existed that a ma- 
jority of the cattle in the country are found in the areas known to 
be more or less heavily infected. As a matter of fact only 15.3 per 
cent of the cattle of the country in 5.5 per cent of the entire area are 
regarded as being badly diseased, these figures representing areas 
containing more than 16 per cent of diseased cattle. 

The data used in compiling these figures were furnished by 
bureau and State officials in each State and were based upon their 
knowledge of conditions in each county as evidenced by actual 
tuberculin tests and by other relatively accurate means of estima- 
tion. A close study of these figures warrants the belief that with a 
continuation of present progress it should be practicable to render a 
number of States practically free from the disease before many 
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more years have elapsed. In fact, plans have been drafted for the 
conduct of the work in many States with a view to the complete 
eradication of the disease within the next five years. 

Cooperation was extended during the year to include all the 48 


States and the Territories of Hawaii and Alaska. The last States ~ 


to provide the necessary legislation and funds were New Mexico, 
Arizona, and California. Field offices gre maintained by the bureau 
in 43 cities in as many States. An average of 247 regularly employed 
veterinary inspectors were detailed to these offices during the year, 
and they were supplemented by an average of 172 State inspectors 
and an ayerage of 38 county, city, or farm bureau veterinarians. 

Despite increased appropriations by Congress, the available funds 
were insufficient for pressing the work as rapidly as was desired by 
herd owners. At the close of the fiscal year 35,2839 herds, com- 
prising approximately 508,128 cattle, were on the waiting list for 
future testing, as compared with 14,440 herds containing 216,000 
cattle a year previously. 

In accordance with the practice established in previous years, the 
activities were carried on under four main projects: (1) Eradication 
of tuberculosis from purebred herds of cattle under the “Accredited- 
herd” plan; (2) eradication of tuberculosis from circumscribed 
areas; (3) eradication of tuberculosis from swine; (4) control of 
the tuberculin testing of cattle intended for interstate shipment 
through supervision of the work done by practicing veterinarians on 
the approved list and at public stockyards. 


ACCREDITED TUBERCULOSIS-FREE HERDS. 


The plan for the eradication of tuberculosis from herds of pure- 
bred cattle and maintaining a list of such herds officially accredited 
as being free from tuberculosis was slightly modified at the meet- 
ing of the United States Live Stock Sanitary Association in Novem- 
ber, 1921, so as to make larger use of accredited practicing veteri- 
narians and thus to expedite the testing. Such practitioners may , 
now, under the direction of State authorities, apply the tuberculin 
test to herds undergoing original tests at the expense of the owners 
and without obligating the Federal Government for indemnity. 

At the conclusion of the fiscal year there were under supervision 
912.182 herds containing 2,616,395 cattle, an increase of 140,376 
herds and 1,420,598 cattle within the year. In other words, the 
work was more than doubled during the year. These figures, how- 
ever, include the area work, which will be reported. under another 
heading. The number of cattle to which the tuberculin test was 
applied was 2,384,236, of which 82,569, or 3.5 per cent, were con- 
demned as diseased. At the close of the fiscal year there were 16,216 
fully accredited herds containing 363,902 cattle, as against 8,201 
herds containing 193,620 cattle a year previously. In addition 
161,533 herds containing 1,548,183 cattle passed one test as a pre- 
liminary to being accredited, as compared with 49,814 herds and 
643,233 cattle a year before. The accompanying table shows by 
States the number of accredited herds and cattle and the number of 
herds and cattle that have passed one test: 
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Herds of cattle accredited as free from tuberculosis and herds that have passed 
one test up to June 30, 1922. 


Accredited. Passed 1 test. 
States. - z = 
Herds. | Cattle. Herds. | Cattle. 
~ BS 
Minbar S778 eT RESP Te BAY 2 Aree era 79 | 3, 458 735 17, 444 
Mpkansasiss Rue oa Feu Sieh ei ie” Lehane gaa | 35 1, 084 39 ” 845 
California ses 08) mets £298. PIU ee ite, ee Rae po, 0 20% 129 | 1,370 
Colpradosss saan sya TUS Sea ea meine 1| 7 7 | "269 
COnNSCHCU seek noes c tty eee athe ae eee | 83 | 2, 180 475 8,613 
125 | 1,470 1, 120 | 4,690 
15 141 | 345 
88 | 3,113 3, 133 | 23, 865 
21 | 1, 558 1, 812 | 26, 523 
| see l\> Gimiesd | gopite aetneo 
| ‘ | > 

1, 308 22) 326 8, 970 62, 290 
0 779 | 23) 649 3,500 51,690 
WGN SastAD ee ens tM eh hone alin A aE. SYRTAE OR EES | 388 11) 800 395 | 10) 500 
ROT GUC ey see Ss ek eet es eee omen Renee | 194 5, 500 5, 347 41 273 
Wouisiana tot Mala aerate slime ee an ecemtew an ae a 63 | 2) 681 ’516 11) 542 
Maines eo.) es MINERS SPY GE Seti ein pte A EY 523 6,413 6, 748 56, 203 
Maryland iat 7) PU VOCE Wa: SOL eiskes tetto | 386 7, 572 1,632 16, 698 
Massachuset 61 2’ 350 68 1,930 
Michigan... 385, 7,642 13, 496 113,519 
Minnesota. 1,506 34, 833 2) 022 38) 759 
Mississippi 140 3,241 "352 11; 026 
Missouri - 389 12) 400 18, 703 177, 465 
Montana 116 6,358 9) 914 126, 466 
Nebraska. - 210 5,877 7,728 95,390 
Newd@atris ava presi: Sit Babess * | 7 $82 1.517 8, 873 
WewrHampshire. t22- 6, can ees Soi ok ana | 65 1, 717 485 5,111 
Newlersdyl siiit aie? SPs ie tt dle Hit. 73 2’ 007 112 1,693 
New Mexican Atic.. bekecet? - oe cedime eee a 0 501) 724 5, 575 
Neva VOrke: SW aces) a nes |, Pina eee ie emmnttae 565 12, 380 4,511 53,615 
North Carcliaate Se CRU ny are Cadeey tan ane 277 5,604 | 20, 988 81,545 
WWonth: Dakotalss. oo: s2kic5 sarace ost eee aoe 721 15, 962 | 3,593 63,037 
Olio. (2 ee ea 348 15, 416 | 1, 523 17, 774 
OERIahoma 4 3o 58 ke ah. en Pe Sa Sa 182 6, 334 391 9,327 
Orevontet Ff. Ot eee ft Sri Lee. F 170 4,144 | 9, 163 90, 987 
Pennsylvania's» cheer see toes cons ke osaeecoateeces 1,165 19, 501 | 1, 039 14,598 

Rhode: Islan dew: WALRUS OEP EA Se Oia pated 14 304 | 17 
South <Carolinads has. sees e eto ae pewe oat eee bcuseae 80 2,639 | 882 10, 875 
SouGh@Wakorats eros seers sere eee oe wee ee eae 218 4, 733 | 293 7,600 
Tonnessce: #). fe0 eC A hes Fe sere i «ee de 198 7,623 | 669 13, 020 
GN ASEREUe Laine ak ected ar etl cae Boye se lene “eee 66 2 211 | 46 1,714 
Uhh Miki ter Bt Neie ta aer 77 9) 457 | 6, 238 21; 994 
AVSEIION Gils es ee ek a RC ae ge aa 1, 165 17,675 2,460 35, 573 
SVAT RIT TA ane e ee eee G eee ods costae eee en sees 675 15, 792 | 1,300 14, 407 
Wiashin gtones 23: ppt seleeseen ga sosee chee te oe 111 2,871 | 5, 687 43, 869 
Wiest Virminiat sinc foe. Roe Mee a taco 294 4 828 | 2) 029 17, 337 
WASCOMSIN ES 3 chia on ha caer sate news. acces ae Bee et nal oe 1, 754 39, 735 | 2, 345 49, 505 
VVAVO LLIN oe tee we ene al etree a heer ame PEC 110 | 2,774 27, 701 
Motalsrracx ns. s wire eerie ce ieee en 16, 216 363,902 | 161,533 | 1,548, 183 


The large increase in testing is due in a measure to the participa- 
tion of the accredited practicing veterinarians who were delegated 
to retest herds which had been freed from tuberculosis and to the 
interest generally displayed by this group of men. As a result of 
examinations the number of accredited veterinarians was increased 
from 3,160 on June 30, 1921, to 4,412 at the close of this fiscal year. 


ERADICATION OF TUBERCULOSIS FROM AREAS. 


The eradication of tuberculosis from livestock by means of the 
tuberculin testing of all cattle within a given area is the predomi- 
nating work of the State and bureau forces. This plan has now 
advanced beyond the experimental stage. 

At the close of the fiscal year 31 counties had completed one or 
more tests of all the cattle within their borders (7 in Oregon, 4 each 
in Washington and Wisconsin, 3 each in Michigan and Mississippi, 
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2 each in Montana and Nebraska, and 1 each in Idaho, New York, 
North Carolina, Utah, Virginia, and West Virginia), while cam- 
paigns were actively under way in 138 other counties, and in 296 
additional counties preliminary work was being done. 

The area testing in the District of Columbia was continued. There 
were inspected or tested 345 herds containing 1,166 cattle, from 
which were removed 2 reactors, or 0.17 per cent. In order to ac- 
commodate the dealers bringing cattle into the District of Columbia, 
a part of Union Stockyards at Benning, D. C., was set apart for 
the testing of cattle and given recognition as a public stockyard. 
At this point there were tested 107 lots of cattle containing 193 
head from which 6 reactors were removed. 


STATISTICS OF SLAUGHTER AND INDEMNITY. 


Statistics of the slaughter of reacting cattle, the indemnity 
allowed, salvage realized, etc., are shown in the following table: 


Cattle slaughtered, appraised value, indemnity allowed, and salvage realized in 
work of tuberculosis eradication. 


i | Average Averee | 
verage | State ederal | Average 
State. Nombey appraisal | ;, piale. 4 Pine indem- | indem- | salvage 
* per head. y- Y- | nity per nity per | per head. 
head. head. 
PAS Seek ce hoeea ete a: 25 $167.60 $1, 335.13 $605. 42 $53. 41 $24, 22 | $19. 67 
Goloradors. sect Ess ees 2 = 31 437.10 1, 416. 13 1, 416. 13 45. 68 45. 68 26. 07 
Connecticut 3, 172 60. 85 92, 289. 81 46, 999. 82 29. 10 14. 82 16. 38 
Welawsres: ssc 2sskk a3 s 916 99. 46 35, 863. 53 19, 810. 18 38. 06 21.63 | IR H t 
OKI a Ss a 263 28. 64 2, 790. 15 1,351.79 10. 47 5.14 | 12.93 
15 Ey tri tlh terre eae ed ae 88 216. 25 10, 426. 57 2, 001. 38 118. 48 22.74 | 49, 43 
ldaho=ws+s5 si. etss) 370 90. 09 7, 718. 82 7, 718. 82 | 20. 86 20. 86 | 19, 92 
WHinois.<- ere sees costs: 1, 883 138, 01 61, 236. 32 61, 236. 32 32. 52 32.52 | 25.19 
Wridiaria sss oso eo. 5 5 2, 890 107. 03 78, 288. 78 66, 184. 37 | 7.09 22. 90 20. 74 
Tawa 22: TS... essa! 5, 075 128. 17 148, 824. 75 129, 003. 80 29. 31 25. 40 | 19. 72 
IE ey See 604 137. 73 39, 030. 22 17, 572.90 | 64. 62 29.09 | 23.32 
kentnckey 2222. Si ae 890 88. 97 44, 425. 63 17,339.94 | 49.92! 19.48 | 11. 64 
Maine 2: $2,620 .oces x 801 97.13 49, 567. 81 17, 739. 38 61.838 | 22.15 | 10. 69 
Maryland*: Soar iss: 1, 571 81.3 35, 364. 84 35, 364. 84 22.51 | 22.51 | 13.59 
Massachusetts......-.-- 43 124. 30 2, 525. 00 972. 37 58. 72 22.61 | s22 
Michioan 32.55.24 -- 4, 282 87. 48 187, 187. 37 90, 602. 53 43.71 | 21.16 | 16. 24 
Minnesota..........---- 2, 216 56. 27 55, 798. Sl 28,135.98 |  25.18| 12.70 | 18.11 
Mississippiss--:. 32.2. -%% 95 | 60. 37 2,770. 44 1, 538. 94 | 29.16 | 16.20 | 7.96 
IMISSOUEI So <2 ces 22 1,698 115. 97 40, 164. 36 40, 164. 36 | 23. 65 3. 65 23.96 
Montand & . 222s: k2 800 64. 92 36, 040. 51 15, 006 73 45.05 | 18.76 | 7.31 
[EDRASKASS, 62s See 1, 955 90. 54 38, 101. 90 38, 101. 34 19. 49 19. 49 | 21.85 
Nevadatt? 9 207 a2" 3 296 75.18 11, 772. 65 7, 077. 98 39.77 | 23.91 | 11.03 
New Hampshire. ....... 940 105. 66 39, 691. 90 20, 769. 09 | 42.23 | 22. 09 | 17.08 
New Jersey..-......-.--| 1,093} 287.52 69, 775. 80 39, 162. 02 63. 84 35. 83 | 23. 87 
New Mexico...........- 74 45. 66 1, 201. 33 1, 201. 33 | 16. 23 | 16. 23° eos 
New York: 22 s- =: 23.2% 5,905 | 145.13 450, 341. 24 196, 154. 57 | 76. 26 33. 22 15.10 
North Carolina......... 461 121.18 10, 479. 06 10, 479. 06 | 22.73 22.73 | 19. 03 
North Dakota. ......... 1,333 46. 87 | 13, 769. 51 13, 769. 51 | 10. 33 10. 33 15. 87 
OOS en cee op eeasase 1, 203 135.11 | 40, 875. 53 40, 875. 53 | 33. 97 | 33. 97 26.94 
Oklahoma....... 377 115.96 | 19, 739. 32 10, 784. 66 | 52. 36 28. 60 10. 00 
WNEPONR oe Seana ne 622 | 112.39 16, 263. 53 16, 261. 23 | 26.15 26.14 15. 37 
Pennsylvania 387 | 191.92 20, 030. 17 13, 263.30 | 51.76 34.27 | > 20.47 
Rhode Island 92 192. 88 | 6, 386. 65 3, 172. 98 68.33 _ 34. 48 29.16 
South Carolina......... 221 63. 38 | 3, 340. 90 3, 340. 90 | 15. 13 | 15. 13 18. 00 
South Dakota.........- 642 137. 69 27, 569. 51 15, 934. 29 | 33.59 | 24. 66 20. 91 
PRODTECSSCOs oo. on see es 46 255. 43 4,391. 67 2, 086. 06 | 93. 29 45. 34 21.14 
BLOKUS 522%, olhoscs oe ae 454 198. 22 | 16, 191. 54 16, 090. 77 35. 66 35. 42 17. 85 
tebe ox... db. assets 297 103. 12 6, 175. 88 6, 175. 88 20.79 20.79 12. 32 
WV EETTON eee. eee se ee | 3,679 | 76.53{ 78,282.74 78, 282. 54 21,27 21. 27 11.71 
Wit pines: £255. Re 616 119. 02 | 21, 037. 88 16, 138. 29 34.15 26.19 14. 40 
Washington ........-.-. |. 1,356] 124.59 32,696.18 32, 696. 15 23. 37 23.37 22.70 
West Virginia. ......... | 367 81.46 | 16, 425.02 8, 260. 29 44.80 | 22.50 9.31 
WISCONSIN: Ss on. 2s abe 4, 264 133.38 | 105, 812. 80 101, 806. 66 | 24. 32 | 23. 87 17.73 
Wyoming.............. | 159 | 108.07 3, 982. 93 3,638.58 | 25.05 | 22.88 13.78 
Dope os ee and oe | 54, 555 | 110.90 | 1, 987, 365. 62 | 1, 296, 289.01 | 36. 43 23. 76 17.55 


1 Salvage paid to State. 
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ERADICATION OF TUBERCULOSIS FROM SWINE. 


It is generally accepted that probably 90 per cent of all tuber- 
culosis in swine is from cattle sources. It can thus be readily under- 
stood that the ultimate control and eradication of tuberculosis in 
swine depends upon its eradication from cattle. It is therefore 
believed that freeing areas from bovine tuberculosis will reduce 
to the ultimate minimum the per cent found in swine. Attention was 
given to tracing the sources of infection in hogs which were found 
affected with tuberculosis when slaughtered at establishments under 
Federal meat inspection. 


INSPECTION AND TESTING FOR INTERSTATE MOVEMENT. 


The list of veterinary practitioners authorized to make tuberculin 
tests of cattle for interstate shipment has been increased to 8,010 
names. The work of these men has shown improvement. They 
tested 149,548 cattle, of which 2,777, or 1.8 per cent, were reactors. 

Regularly employed bureau inspectors tested at public stockyards 
or at other official stations 35,485 cattle, from which there were re- 
moved 653 reactors, or 1.8 per cent. 

In accordance with the regulation requiring that a permit be 
issued for the interstate movement of known tuberculous cattle for 
immediate slaughter or for return to the original owner for breeding 
purposes, permits were issued covering 25,706 reactors: for slaughter 
and 35 for return to owners. Such movement often makes available 
better marketing facilities and better prices, thus lessening the 
amount of State and Federal indemnities required. 


TUBERCULIN TESTING. 


The large number of cattle tested with tuberculin during the 
past year (2,384,236) afforded an excellent opportunity for the 
veterinarians to improve their knowledge of the various forms of 
the tuberculin test and for the bureau to standardize methods 
throughout the service. 

Statistics of tests by the various methods are as follows: Subcu- 
taneous method, 156,365 cattle, with 7,507 reactors, or 4.8 per cent; 
intradermic method, 1,738,207 cattle, with 57,029 reactors, or 3.3 
per cent; ophthalmic method, 2,814 cattle, with 116 reactors, or 4.1 
per cent; combination tests, 445,136 cattle, with 17,605 reactors, or 4 
per cent. The demand for area testing is largely responsible for the 
extensive use of the intradermic method. Retests by other methods 
following this method have confirmed its reliability. Further ex- 
perience with the various tests shows that all are valuable and re- 
liable- when used according to circumstances. 

Bureau inspectors tested 53 per cent of the total herds tested, 
55 per cent of the total cattle, and obtained 49.5 per cent of the 
total reactors. 

Investigations regarding the incidence of tuberculosis in calves 
showed that approximately 4 per cent of the calves were infected. 
Without the use of the intradermic method of testing these animals 
would have been permitted to remain in the herds. 

The average cost of testing by bureau inspectors, including salaries 
and expenses of field veterinarians, but not office expenses or salaries 
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of supervising officers, was 46 cents a head, as compared with 57 
cents for the preceding year. 

Close supervision was again given to the slaughter of reacting 
cattle with a view to investigating the cases in which no visible 
lesions of tuberculosis were found on post-mortem examination. Of 
42,770 reactors slaughtered, 3.3 per cent showed skin lesions only 
and 1 per cent showed udder lesions, while 62 varieties of other 
obscure lesions were reported. A close study of all these reactors 
indicates that approximately 17.8 per cent would be classified as 
spreaders of the disease, and that approximately 12 per cent were 
either condemned or sterilized as unfit for food purposes. 


CONFERENCES, PUBLICITY, ETC. 


Two major conferences on tuberculosis eradication were held 
during the year, one at Chicago, Ill., November 25 and 26, 1921, and 
one at Hartford, Conn., June 6 to 8, 1922. These conferences in- 
cluded bureau and State officials, veterinary employees, practicing 
veterinarians, livestock owners, representatives of breeders’ associa- 
tions, public-health officials, county agents, and others. Representa- 
tives of the Tuberculosis Eradication Division also attended other 
conferences of veterinarians, livestock owners, public officials, and 
others. 

A conference of bureau inspectors in charge was held at Washing- 
ton in September, 1921, for the purpose of revising and improving 
the methods of keeping field office records. Considerable improve- 
ment in efficiency has resulted. 

The distribution of literature is an important means of promoting 
the eradication of tuberculosis from livestock. A large distribution 
of Farmers’ Bulletin 1069 has been maintained. A poster, “ Fight 
Tuberculosis,” was issued and has been well received. Mimeo- 
graphed circulars were sent at intervals to bureau veterinarians and 
accredited practitioners with a view to improving and standardiz- 
ing their methods and cultivating their interest and cooperation. 
Twenty-three articles on tuberculosis eradication were prepared in 
the division and published in livestock and veterinary periodicals. 


DIVISION OF HOG-CHOLERA CONTROL. 


Activities in combating hog cholera were continued through the 
Division of Hog-Cholera Control, under Dr. U. G. Houck, chief, in 
cooperation with State authorities in 32 States. 

Early in the year extensive outbreaks of hog cholera occurred in a 
few of the Cotton Belt and Corn Belt States. Owing to financial 
conditions farmers did not buy the necessary serum to immunize 
their swine, and before steps could be taken to check these outbreaks 
some serious losses had been experienced. 

These circumstances no doubt account for the increased death rate 
from the disease, which rose from 39.3 per 1,000 in the year ended 
April 30, 1921, to 48.7 per 1,000 in the following year. This experi- 
ence emphasizes the necessity for continued vigilance and action to 
cope with the disease and shows that cholera continues to be the 
most serious menace to the swine industry if not guarded against 
constantly. 
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Approximately 80 veterinarians were maintained in the field for 
the entire year. In localities where the services of veterinary prac- 
titioners were not available bureau inspectors continued to apply 
the preventive serum treatment in infected herds and to immunize 
exposed animals. Where veterinary practitioners were available, 
bureau activities consisted in the investigation of reported outbr eaks, 
diagnosing swine diseases, assisting the local veterinarians in diag- 
nosing and in treating herds in cases of cholera, and advising farmers 
as to cleaning and disinfecting premises and the proper care > of swine 
herds. 

tn the course of their activities bureau veterinarians attended 1,074 
meetings at which 67,408 persons were present, and 4,343 demonstra- 
tions in the use of the serum treatment were given before a total of 
26,428 farmers and others. At these demonstrations 88,846 hogs were 
treated. Investigations were made on 47,137 premises, 5,390 autopsies 
were held, and cholera was diagnosed in 4,079 cases. 'A total of 1 401 
infected premises were quarantined or carded, 439 places were 
cleaned and disinfected, 171,525 persons interested in hog production 
and the control of hog cholera were interviewed, and "36 (87 hogs 
were treated in connection with the efforts to assist practicing veteri- 
narians and improve their technic. 

The year brought about a marked change in the attitude of veteri- 
narians and others regarding the diagnosis of swine ailments allied 
with hog cholera, Farmers and practitioners , alike have realized 
that hog cholera is still the predominant disease affecting swine herds 
and that the serum treatment is the most reliable agent for protection 
against losses. There are still many veterinary practitioners, how- 
ever, who need to exercise more care in the handling of serum and 
virus, in their technic of administration, in the use of the ther- 
mometer, and in learning the history of cases. 

The fine spirit of cooperation shown by the extension divisions of 
State agricultural colleges is gratifying. Through the vigilance and 
cooperation of county ‘agents many outbreaks of hog cholera were 
reported to bureau and State veterinarians, thus makutg it possible 
for them to give assistance to swine owners early in the dev elopment 


fos) 
of the disease and before serious losses had occurred. 


PATHOLOGICAL DIVISION. 


The Pathological Division, under the direction of Dr, John 5S. 
Buckley, chief, “has continued the scientifig investigation and diag- 
nosis of animal diseases, the testing of biological products manu- 
factured and marketed under Federal control, and the study of plants 
poisonous to livestock. 


RESEARCH ON DISEASE PROBLEMS. 


BOVINE INFECTIOUS ABORTION. 


Endeavors have been continued to acquire further information 
relative to the value of biological preparations for controlling abor- 
tion losses. Studies in infected herds have indicated that ‘living- 
abortion organism vaccine may be employed advantageously in con- 
junction with sanitary measures. The degree of immunity conferred 
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appears to be relative and not absolute, and frequently incapable of 
protecting subjects against excessive exposure to infection. 

Under experimental conditions localization of the infection in the 
udders of milking cows has in rare instances appeared to follow the 
administration of the treatment, a feature which has caused some 
doubt as to the advisability of treating subjects other than unbred 
heifers. The objeet of vaccination has been regarded as being de- 
feated when udder infection is occasioned, as much uncertainty then 
exists as to the outcome of every pregnancy so long as the condition 
persists. Further work directed toward acquiring more information 
relative to this feature has indicated that udder infection resulting 
from subcutaneous injections of vaccine may possibly not occur with 
sufficient frequency to render the procedure highly objectionable. 

Living-abortion organism vaccine has given indication up to the 
present time of being merely preventive in action. Animals in which 
Bacterium abortus infection is present at time of treatment are con- 
sidered as deriving little or no benefit. It has, moreover, seemed 
reasonable to assume that vaccination constitutes an illogical pro- 
cedure in connection with animals which have previously acquired 
the disease but no longer harbor the infection in their bodies. Their 
resistance to reinfection is probably greatly in excess of the degree 
than can be imparted to susceptible subjects by the treatment. 

Routine work, as usual, has demanded considerable attention. 
More than 2,000 samples of blood serum were subjected to the aggluti- 
nation test. The results obtained have frequently enabled cattle 
owners promptly to take appropriate control measures. Correspond- 
ence has furnished a means of disseminating information regarding 
control measures to those who have manifested interest in the subject. 


BOTULISM. 


The active immunization of mules against botulism by means of 
toxin-antitoxin mixtures was successfully accomplished. Two mules 
were given at four-day intervals three subcutaneous injections of 
toxin-antitoxin mixtures in which there was a slight excess of toxin. 
The animals bore this treatment well, manifesting only a slight re- 
action. Nineteen days after the last injection one of the mules was 
injected with 6,000 guinea-pig minimum lethal doses of botulism 
toxin, and three months after the last injection of the toxin-antitoxin 
mixtures the second mule was likewise injected with 1.500 guinea-pig 
lethal doses of the toxin. No symptoms resulted in either case. 

Some tests on guinea pigs showed that the passive immunity 
afforded by injections of large doses of botulinus antitoxin does not 
exceed three weeks. 


SWINE ERYSIPELAS. 


The occurrence of swine erysipelas in the United States is now 
definitely established. During the early spring of the present year 
observations were made on an outbreak of a fatal disease in suckling 
pigs. Bacteriological study of one of the dead animals showed the 
presence of Bacillus erysipelatis suis in practically pure culture in 
the blood and various organs of the body. The organism in this case 
proved to be identical in morphological, cultural, and pathogenic 
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properties with that isolated in this eee in 1920 from swine 
urticarial lesions. 

In Europe it is a well-known fact that the swine erysipelas germ 
is responsible for certain types of arthritis in swine. During the last 
year some bacteriological work has been done on material from 
polyarthritis cases in swine. In one instance Bacillus erysipelatis 
suis was isolated from an infected joint. ® 


DIPHTHERIA ANTITOXIN IN BLOOD OF NORMAL HORSES. 


It was found that about 30 per cent of serums from normal horses 
contained sufficient protectiv e properties in quantities of 1 cubie cen- 
timeter to protect guinea pigs against two fatal doses of diphtheria 
toxin. . That this protective property was due to specific antitoxin 
was demonstrated by the application of the Schick test to a number of 
horses. The results of this work were reported in the Journal of the 
American Veterinary Medical Association June, 1922, page 286. 


COMMERCIAL RAT VIRUSES. 


Twelve commercial rat viruses were sosediet in caged rats both by 
feeding and by inoculation. A wide range of efliciency was demon- 
strated as between different products or different samples of a given 
product. In general the commercial viruses did not accomplish ‘what 
was claimed for them. 

A study of the Danysz bacillus, which is used in the preparation of 
commercial rat viruses, showed that its virulence could be enhanced 
in a measure by rat inoculations, and that the recovered organism, if 
repeatedly transferred upon or dinary media, would rapidly decrease 
in virulence. Feeding and inoculation tests indicated its nonpatho- 

-genicity for ordinary ‘domestic animals and labor atory animals other 
than rats or mice. 
OTHER INVESTIGATIONS. 


Lesions in the spleens of swine, resembling somewhat in gross 
appearance the lesions of tuberculosis, were studied under the micro- 
scope. ‘The presence in some cases of ‘small bodies closely resembling 
actinomyces led to the conclusion that the affection was actinomycosis. 

A study of Lange’s colloidal gold test applied to the spinal fluids 
of animals dead of various diseases was made, with particular atten- 
tion to dourine. A variety of curves were obtained, many of which, 
however, bore considerable similarity. 

Stock cultures of more than 100 microorganisms are maintained in 
the Pathological Division for the purpose ‘of supplying the needs of 
biological houses, research workers, and educational institutions. 


INVESTIGATIONS OF CHANGES IN MEATS. 


In the last annual report reference was made to a condition ob- 
served in pork hams, particularly cooked hams, in which there was a 
complete breaking down of the musculature, resulting in a soft, pasty 
condition. Microscopical examination disclosed the presence of nu- 
merous small parasites (sarcosporidia). In a large percentage of 
such cases the only diseased condition accompanying the heavy par- 
‘asitic infestation was a very marked degeneration of the muscle tissue,* 
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thought to be due to some form of toxin eliminated by the parasites. 
A paper has been published giving in detail the observations made. 

An investigation into the cause of the souring of hams while in 
the process of curing and smoking has been begun. This is a prob- 
lem of considerable economic importance. 

In the bacteriological examination of specimens of sour beef, 
Bacillus megatherium was found to be the cause of the condition. It 
was also learned that this organism would sour beef at a wide range 
of temperature, but not in the absence of oxygen. Propionic acid is 
elaborated during the bacterial process. The organism and its prod- 
ucts were found to be harmless to rabbits and guinea pigs, by feeding 
as well as by injection. 


DIAGNOSIS OF DISEASES. 


RABIES, 


Specimens from 100 suspected cases of rabies were received and 
submitted to laboratory examination. Fifty-six were positive, while 
in two cases decomposition prevented a diagnosis. The number of. 
positive cases was nearly double that of the preceding year. The 
positive cases were 47 dogs, 6 cats, 2 cattle, and 1 hog. A number 
of persons, as well as dogs and other animals, were bitten by the 
affected animals. In addition to the cases from the District of 
Columbia, the material included cases from Maryland, Virginia, 
West Virginia, Tennessee, and New Hampshire. The regulation 
requiring the muzzling of dogs in the District of Columbia is in effect 
from July 9 to October 23, or for 107 out of 365 days, or less than 
one-third of the year. During the months of April, May, and June, 
when dogs are not muzzled, 37 cases were examined for rabies, 17 
being positive. The latter figure does not represent the full extent 
of the infection, as a number of the cases are examined in other 
laboratories and in some cases the animal is destroyed without 
examination. 

TUBERCULOSIS. 


Specimen tissues taken from 1,422 cattle which had reacted to the 
tuberculin test but had shown no visible lesions of tuberculosis on 
autopsy were examined microscopically in the laboratory, and 290 
of the samples were found to contain tubercle bacilli. The finding of 
tubercle bacilli in skin lesions shows the importance of careful exami- 
nation of the skin of reactor cattle on post-mortem examination. 

A number of nodular spleens from calves from 2 to 8 weeks old 
were examined, and the lesions in several proved to be due to acid- 
fast bacilli having the size and form of bovine tubercle bacilli. 


GLANDERS. 


Cooperative work in the control and eradication of glanders in 
the various States was continued. The complement-fixation test 
was applied to 159 samples of serum from animals suspected of being 
affected with or exposed to glanders, and only one was found to give 
a positive reaction. 
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In the course of the campaign for the control and eradication of 
dourine 14,549 samples of blood serum from horses in districts where 
dourine exists or is suspected were subjected to the complement- 
fixation test for that disease. Two hundred and forty-three of the 
samples, or 1.6 per cent, gave positive reactions. 


TESTING BIOLOGICAL PRODUCTS. 


The testing of commercial veterinary biological products prepared 
under Government licenses, as well as of the cultures from which 
these products are made, has been continued, with samples submitted 
through the Division of Virus-Serum Control, in connection with the 
enforcement of the virus-serum-toxin law. One hundred and twenty 
samples, representing 47 different kinds of products, were examined, 
and 23 were found to be unsatisfactory. There were also examined 
948 cultures, of which 318 were found to be either contaminated, im- 
pure, or untrue to type. 


BLACKLEG VACCINE. 


During the year 1,582,375 doses of vaccine for immunizing cattle 
against blackleg were prepared and distributed to cattle owners and 
breeders. The manufacture and distribution of this vaccine by the 
bureau was discontinued at the close of the fiscal year, in accordance 
with the expressed desire of the Congress. 


POULTRY DISEASES. 


The principal poultry diseases encountered in specimens submitted 
for examination were bacillary white diarrhea and coccidiosis in 
young chicks, roup and chicken pox in grown fowls, and “ blackhead ” 
in turkeys. Correspondence with poultry raisers indicates that tuber- 
culosis is very prevalent among fowls in the northern half of the 
United States and particularly so in the Central and Western States. 
This may account for the marked increase of tuberculosis observed in 
pigs at slaughtering establishments, since these animals are suscep- 
tible to avian tuberculosis. .The results of an investigation showed 
that canned goods preserved with a commercial canning mixture were 
poisonous to chickens. These results were published. 


AUTOPSIES ON WILD ANIMALS. . 


The carcasses of 28 birds and 38 mammals were received from the 
National Zoological Park for autopsy. Among the birds there were 
found 10 cases of enteritis, 1 of peritonitis, 1 of pleurisy, 2 of pneu- 
monia, 1 of abscess of the lung, 5 of anemia, 4 of aspergillosis, and 
4 of tuberculosis. In the mammals there were 7 cases of enteritis, 
3 of colitis, 4 of gastroenteritis, 2 of septic peritonitis, 1 of metro- 
peritonitis, 1 of hemorrhagic cystitis, 3 of pneumonia, 2 of verminous 
bronchopneumonia, 1 of pleurisy, 2 of pleuropneumonia, 3 of septi- 
cemia, 4 of anemia, and 5 of tuberculosis. 


INVESTIGATION OF POISONOUS PLANTS. 


In the investigation of poisonous plants and their effects on live- 
stock 25 species of plants have been studied. The experimental 
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work on horses, cattle, and sheep has been carried on almost entirely 
at the experiment station on the Fishlake-Fillmore National Forest, 
near Salina, Utah, while the work on the smaller animals, like 
guinea pigs, as well as most of the microscopic and chemical work, 
has been done in the laboratories in Washington. 

The practical work on the death camas species (Zygadenus) has 
been completed. Work on the corn cockle (Agrostemma githago) 
and the cocklebur (Xanthiwm echinatum) is nearing completion. 
In feeding experiments with the rayless goldenrod (Isocoma wrightir) 
on cattle and sheep it has been definitely proved that the toxic princi- 
ple is excreted in the milk and can poison the young. In chemical 
studies of white snakeroot (Hupatorium urticefolium) the toxin 
has been located in the fatty fraction, and it has been demonstrated 
that acetone is excreted by the lungs and kidneys of cattle and sheep 
poisoned by this plant. The poisonous character of the common 
greasewood (Sarcobatus vermiculatus) has been verified by feeding 
experiments, and chemical work has shown that the toxic agent is of 
a mineral character. Among other plants studied are several species 
of the lupines and two loco plants. 


BRANCH LABORATORIES. 


The work of the branch pathological laboratory at Chicago con- 
sisted largely of investigations relative to meat inspection. The 
softening of hams by the presence of sarcosporidia was studied. In- 
vestigations to determine whether it is possible to detect the presence 
of sarcosporidia in hams before boiling indicated that it is quite dif- 
ficult to do this by ordinary examination. In the study of cutaneous 
tuberculosis in cattle it appeared that guinea pigs injected with 

material from skin lesions of tuberculosis do not contract that disease 
as early as when injected with tuberculous lesions from other parts 
of the body. Further observations were made in connection with so- 
called hyperplasia of the bone marrow in cattle. 

At the Omaha branch laboratory 924 specimens were received for 
examination and diagnosis, including 753 specimens from cattle that 
had reacted to the tuberculin test, of which 226 were found to con- 
tain tubercle bacilli. Of the positive cases of tuberculosis 24 were 
taken from growths in the subcutaneous tissues. The remaining 
specimens represented a wide variety of diseases and conditions. 

At the Denver branch laboratory 584 specimens were received for 
examination and diagnosis. ' The ‘samples represented tissues from 
horses, cattle, sheep, * goats, swine, poultry, and dogs, as well as 
samples of milk, water, and stock feed. The diseases encountered 
were tuberculosis, hemorrhagic septicemia, abortion, necrobacillosis, 
blackleg, lumpy jaw, anthrax, garget, and carcinoma in cattle; hog 
cholera, septic infection, septicemia, coccidiosis, tuberculosis, and 
necrobacillosis of swine; icterohematuria and hemorrhagic septicemia 
of sheep; diet deficiency, white diarrhea, cholera, pox, coccidiosis, 
and botulism of poultry; and septic infection, swamp fever, forage 
poisoning, hemorrhagic septicemia, and carcinomatosis of horses. 


BIOCHEMIC DIVISION. 


The work of the Biochemic Division, under Dr. M. Dorset, chief, 
has continued to consist chiefly of investigations concerning hog 
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cholera, studies of dips, disinfectants, and insecticides, laboratory 
research relative to meat products, and the preparation of tuberculin 


and mallein. 
HOG-CHOLERA INVESTIGATIONS. 


As indicated in previous reports, one of the important lines of 
investigation regarding hog cholera has been the study of cases 
where losses have occurred among hogs after immunization by the 
simultaneous method. A State experiment station worker reported 
that anti-hog-cholera serum and hog-cholera virus contained Bacillus 
botulinus, from which it was inferred that many of the so-called 
“breaks ” in hog-cholera immunity were caused by the presence of 
this organism or its toxin in commercial serum and virus. During 
the year this division made a study of the subject. A large number 
of samples of commercial anti-hog-cholera serum and of hog-cholera 
virus, including a number reported to be contaminated, were care- 
fully ‘examined. In no case was it possible to demonstrate the pres- 
ence of either Bacillus botulinus or its toxin. Some experimental 
work was also done to test the growth and effects of this organism 
‘and its spores in this connection. ‘The studies and experiments led 
to the conclusion that Bacillus botulinus is not an important factor 
in causing “ breaks” following the use of anti-hog-cholera serum. 

The relation of Bacillus suipestifer to breaks following simulta- 
neous immunization has also been the subject of study and experl- 
ment. Bacteriological examination of a large number of samples 
of commercial hog-cholera virus failed to reveal the presence of this 
organism in any case. It appears that there is no need to fear bad 
results from its presence in properly prepared virus. The results 
of experiments do not prove that Bacillus suipestifer is the cause 
of any large proportion of breaks, but they do indicate that a severe 
suipestifer infection occurring simultaneously with the administra- 
tion of the simultaneous treatment may be a cause of trouble. It was 
found also that ill effects resulting from the administration of this 
organism at the time of simultaneous inoculation could be in a large 
part overcome by the administration of increased doses of anti-hog- 
cholera serum. 

In pursuing further the studies of the cause of breaks following 
immunization, a number of samples of commercial serum and virus 
have been studied. The serum in most cases was part of a batch 
which was believed to be contaminated or lacking in potency as 
shown by unsatisfactory field results. In no case was such serum 
found to be contaminated in such a way as to make it injurious to 
hogs, and only in exceptionally rare instances was it found to be of 
low potency. Among six samples of commercial virus, purchased at 
random on the market, one was found to be so entirely lacking in 
potency that it did not produce: disease when injected alone into 
susceptible pigs, and it also failed to produce a lasting immunity 
when injected simultaneously with serum. These tests of virus 
suggest that when properly prepared and preserved there need be 
little fear of injury due to infection other than hog cholera when 
commercial virus is used. They also suggest that some of the so- 
called late breaks in immunity that have occurred in herds treated 
simultaneously several months earlier may occasionally be due to the 
lack of potency in the virus at the time of use. 
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Previous tests showed that one five-thousandth of a cubic centi- 
meter of blood from a pig suifering from hog cholera was sufficient 
to induce disease in a susceptible pig when administered subcutane- 
ously. Further studies of this question of the minimum lethal dose 
of hog-cholera virus have shown that the disease may be produced 
by as little as one twenty-five-thousandth of a cubic centimeter. Fur- 
ther,studies along this line are being carried out. 

Occasion was had to test again the potency of clear anti-hog-cholera 
serum prepared in 1917. The serum, 4 years old, was found appar- 
ently to be as potent as when it was prepared. 

Virus was furnished to a number of commercial plants upon re- 
quest, to enable them to renew strains of virus which they were 
employing in the production of hog-cholera serum. 

A study of the period of incubation of hog cholera was made pri- 
marily with the object of obtaining data which might be helpful to 
serum producers in selecting virus used in the production of anti-hog- 
cholera serum and in selecting virus used with the serum for simul- 
taneous immunization. The results showed that followine the sub- 
cutaneous injection of blood’from a pig sick of hog cholera about 50 
per cent of the susceptible pigs showed visible symptoms of disease 
on the fourth day; that by the end of the fifth day more than 81 per 
cent showed symptoms of disease, and by the end of the sixth day 
more than 98 per cent exhibited visible symptoms. These observa- 
tions led to the conclusion that hog-cholera virus which will produce 
visible symptoms and a rise in temperature in 50 per cent or more 
of susceptible pigs on the fourth day after subcutaneous injection, 
and which has the power to cause progressive disease so that a con- 
siderable majority of the injected pigs are “off feed” on the fifth 
day, will produce a good serum, will be adequate for making serum 
tests, and will result in a lasting immunity when properly admin- 
istered with anti-hog-cholera serum. 

A study of various strains of Bacillus suipestifer isolated at dif- 
ferent times from different sources has developed the interesting 
fact that there appear to be two groups of this microorganism. One 
of these produced blackening of lead acetate agar while the other did 
not produce blackening. These characteristics seem to be fixed. A 
preliminary study of the agglutination reactions led to the belief 
that the two strains are not serologically identical. Aj; paper re- 
porting this and further work and its application with regard to cul- 
ture media has been submitted for publication. 

The chemical studies of anti-hog-cholera serum and the effect of 
preservatives on the proteins of hog-blood serum have been continued. 
Two new methods for the determination of globulins in serums have 
been worked out and published during the year. Further study is 
being -given to the chloroform-hemoglobin reaction, which is used as 
described in the last annual report for the concentration and refining 
of old defibrinated blood serum. <A study of the effect of formalde- 
hyde on serum proteins has been nearly completed. It has been 
noted that there are certain differences in hogs’ blood with respect 
to the reaction to formaldehyde. Some of the blood serum gelatin- 
ized in the presence of suitable amounts of formaldehyde, whereas 
other serums did not undergo this change under the same conditions. 
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Study is being given to this reaction to determine whether or not 
any sharp difference exists between the blood of healthy hogs and 
that of hogs affected with cholera. 


SO-CALLED “ HOG FLU.” 


Considerable study was given to the disease commonly known as 
“hog flu.” Twelve herds were carefully observed and the conclu- 
sion was reached that this illness is not related to hog cholera in 
any way, and that from the standpoint of symptoms at least it is 
different from any disease of hogs which prevailed in the United 
States prior to 1918. This condition appears to be growing more 
prevalent. It appears chiefly in the fall, winter, and early spring. 
The losses from death as a rule are not large, but the loss in con- 
dition among affected hogs is very marked. A number of different 
bacteria have been isolated from hogs affected with the disease, but 
so far no single organism has been shown to be capable of pro- 
ducing it. Tests thus far made indicate that the disease itself is of 
low contagiousness and that it is transmitted from sick to healthy 
pigs only with difficulty. It is planned to make an intensive study 
of this condition if it appears again during the approaching fall 
and winter. 


RESEARCH WORK ON MEATS AND MEAT FOOD PRODUCTS. 


Excellent progress was made in the study of the composition, 
nutritive value, and wholesomeness of edible viscera from meat 
food animals. The study of the proximate chemical composition of 
the edible viscera has been completed and the results are being 
prepared for publication. In the determination of the content of 
vitamin B, or the antineuritic value, of the same tissue and of vol- 
untary muscle as well, hog muscle was found to be relatively rich 
in this vitamin and to compare very favorably in this respect with 
certain glandular organs recognized as being well supplied with it, 
namely, the kidney and the liver. Beef and veal were found to have 
much lower content of vitamins, and lamb occupied an _inter- 
mediate position. The heart, liver, and kidney, respectively, from 
each of the three classes of animals each had a relatively high 
vitamin content; the spleen, thymus, pancreas, and brain had much 
lower values, while the blood, lungs, and tripe contained very little 
of the vitamin. On the whole, the edible viscera of the hog ap- 
peared to be rather richer in vitamin-B than the same tissue from 
other animals. ’ 

The study of the nutritive value of the protein of the various 
animal tissues has been continued. These tests are being carried on 
with white rats, which are fed rations containing the dried tissue to 
be tested as the sole source of protein. At least 12 rats are required 
to test the value of the protein from a single tissue, and the test 
covers a period of 90 days, so that this line of investigation is very 
time consuming. The determination of the nutritive value of the 
protein from the following tissues has been nearly or quite com- 
pleted: Ox, hog, and lamb liver; ox, hog, and lamb heart; ox and 
hog kidney; ox, hog, and lamb muscle. Experiments are in progress 
with ox and hog spleen and tripe, hog stomach, ox lungs, and mis- 
cellaneous tissues. 
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The study of the emaciation in cattle has yielded results of con- 
siderable interest. The chemical composition of the flesh from a 
considerable number of carcasses of cattle condemned for emacia- 
tion was found to differ very markedly from that of normal lean 
beef. The results at hand are a clear indication of an advanced 
stage of inanition, during which the muscles have suffered marked 
changes in composition. Feeding tests te determine the nutritive 
value of the protein from the flesh of emaciated cattle are in progress 
and a certain amount of chemical work remains to be done. 

An investigation of the rancidity of fats, intended to determine 
more precisely than is now known the nature of the chemical changes 
which take place in fats during the process of becoming rancid, and 
also, if possible, to determine the physiological effect of compounds 
that may be identical in rancid fats, is under way. Considerable 
progress has been made but it is too early to announce results. 


DIPS AND DISINFECTANTS. 


The laboratory of dips and disinfectants received and examined 
112 samples of dips, disinfectants, and related materials. 

During the calendar year 1921 there were sent out to inspectors 
in the field 1,009 new test outfits for arsenical dips and supplies 
sufficient to make 471,840 field tests for arsenic; 67 new test outfits 
for lime-sulphur dips and sufficient supplies to make 16,000 tests; 
and 21 new outfits for testing nicotin dips and supplies sufficient to 
make 5,580 tests. There were thus sent out a total of 1,097 new test 
outfits and supplies to make a total of 493,420 field tests. 

Work has been continued on the general subject of the mode of 
action of phenolic disinfectants, with special attention to the funda- 
mental question of why the phenols differ so markedly in germicidal 
activity. After obtaining with some difficulty a sufficient number 
of pure phenols, and then making an exhaustive comparative study 
of their physical and chemical properties and correlating the ob- 
served differences with the differences in their germicidal activities 
reported by bacteriologists, the conclusion was reached that the dif- 
ferences in killing power manifested by different phenols are ap- 
parently due to physical differences and are not directly a conse- 
quence of any difference in chemical action. 

The phenol investigations have led to a study of colloidal phenom- 
ena and principles. It is believed that new relationships have been 
discovered and certain important principles formulated which will 
be of great assistance in correlating and explaining the generally 
obscure phenomena of suspensions, emulsions, and colloids. 


TUBERCULIN AND MALLEIN. 


The demand for subcutaneous tuberculin has continued to de- 
crease, while there has been a marked increase in the requests for 
ophthalmic and intradermic tuberculin. The year’s output, which 
was supplied mostly to bureau inspectors but partly also to State 
and local officials, was as follows: Subcutaneous tuberculin, 2,477,224 
cubic centimeters, a decline of 42 per cent from the preceding year; 
ophthalmic tuberculin, 1,577,880 disks, an increase of more than 
190 per cent; intradermic tuberculin, 1,026,745 cubic centimeters, 
sufficient to make 5,133,725 tests. The newly installed apparatus 
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for producing ophthalmic disks has worked satisfactorily and has 
enabled the laboratories to produce disks in the large numbers 
shown. 

The quantity of mallein supphed to bureau and to State officials 
was 7,271 cubic centimeters. 


COOPERATION WITH INSECTICIDE AND FUNGICIDE BOARD. 


One hundred and fourteen samples of insecticides intended for use 
on domestic animals were examined for the Insecticide and Fungi- 
cide Board, 9 of which were found to be misbranded and adulterated 
and 72 misbranded. 


ZOOLOGICAL DIVISION. 


The investigation of parasitic diseases of animals and the study, 
collection, and determination of animal parasites have been continued 
in the Zoological Division under Dr. B. H. Ransom, chief. 


ROUNDWORMS OF SHEEP. 


At the bureau farm near Vienna, Va., a test of a method of con- 
trolling stomach-worm infestation by the administration of 1 per 
cent copper-sulphate solution at intervals of three weeks throughout 
the year has given very satisfactory results. There has been no evi- 
dence of injurious effects upon the sheep, and the number of worms 
has been diminished almost to the point of disappearance. The de- 
struction of the worms in the older sheep has correspondingly reduced 
the infestation of the ground and has thus protected the lambs from 
picking up the parasites in numbers sufficient to cause any damage 
up to the time of weaning. Before weaning it has not been found 
necessary to dose the lambs, although the fact that they have ac- 
quired a few worms, as shown by the presence of eggs in their feces, 
shows that to retain control over the parasites it will be necessary to 
dose them with copper-sulphate solution throughout the summer. 
The dose of the 1 per cent solution of copper sulphate is 4 fluid ounces 
for a lamb of 80 pounds or for larger sheep. Lambs of 60 pounds 
are given 3 ounces, and 70-pound lambs are given 3$ ounces. The 
dosing of the ewes at three-week intervals is interrupted two weeks 
before lambing, but is resumed soon afterwards. This method of 
stomach-worm control—repeated dosing of the entire flock through- 
out the year—has thus far proved the most satisfactory of any tried. 
It appears troublesome, but as a matter of fact is easily carried out. 
As many as 50 sheep can be dosed in an hour, and no preliminary fast- 
ing of the animals is necessary. It has been found that the method 
not only keeps stomach worms well under control but reduces the 
prevalence of nodular worms, various small intestinal nematodes, 


and tapeworms. 
ROUNDWORMS OF HOGS. 


Investigations have been continued in McLean County, Ill., on the 
practical control of Ascaris infestation. Observations were made on 
nearly 10,000 pigs reared on 31 farms in the autumn of 1921 and 
spring of 1922, following the method of control which has been 
under test during the past three years. This method consists in ob- 
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serving special precautions to prevent the infection of young pigs 
until they are at least 4 months of age, after which they are less 
likely to become infected and less likely to suffer seriously if they 
do become infected. As in former years, this method has proved 
highly satisfactory in preventing losses among pigs not only from 
worms but from ‘other diseases which under. ordinary conditions 
destroy a large percentage of the pig crop on many farms in the 
Corn Belt. The method is rapidly coming into use not only in 
McLean County but in other localities, where the losses among pigs 
in recent years, notwithstanding the effective control of hog cholera, 
have often been so heavy that many farmers have seriously consid- 
ered abandoning the raising of hogs. A great popular interest in 
this method is shown by the fact that in a recent tour of the experi- 
mental farms in McLean County, conducted by the local farm bureau, 
between 200 and 300 persons participated, including farmers not only 
from McLean County but from seven other counties of Illinois. 

In experiments on the effects of roundworm infestation on the 
growth of pigs, animals that were given a single dose of roundworm 
eggs were not apparently affected, so far as growth was concerned, 
except during the stage of lung invasion and several weeks after- 

wards. At the end. of two months they had made normal gains. 
Pigs subjected to repeated infections, however, were seriously af- 
fected and at the age of 4 months weighed only about half as much 
as other pigs of the same age and breed, kept on the same feed but 
protected from worm infection. From another experiment evidence 
was obtained which indicates that the invasion of the lungs by As- 
caris larve is a predisposing factor in lung infections with bacteria, 
but further work on this subject is necessary before definite conclu- 
sions can be drawn. 

Ascaris eggs buried in the ground in Chicago, Ill., in October were 
found still alive nine months later, confirming other experiments 
relating to the longevity of the eggs. 


TREATMENT AND CONTROL OF EXTERNAL PARASITES. 


Ox warsLes.—Experiments in the prevention of warble infestation 
were continued on farm cattle in the Corn Belt States and on range 
cattle in the Southwest. Wading tanks with used automobile oil or 
fuel oil poured on the surface of the water were used as a means 
of applying treatment to the feet and lower parts of the legs of cat- 
tle. which were required to pass through the tanks. Farm and dairy 
cattle soon learned to pass voluntarily through the tanks, but range 
cattle often avoided them. It was found, however, that range cattle 
would readily pass through shallow depressions in the eround, con- 
taining water with oil on the surface. These depressions made in 
gateways or openings leading to watering places were used. as wading 
tanks. Gravel placed i in the depressions from time to time rendered 
the bottom hard and practically impervious. Although the oil on 
the water in the tanks had a tendency to collect at one side during 
windy weather, some oil usually remained near the borders on all 
sides and animals passing through carried out more or less of the 
oil on their feet and legs. The use of the tanks was found to reduce 
infestation greatly but did not oe prevent it. 
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SARCOPTIC MANGE OF HoRSES.—After four treatments with 10 per 
cent solution of sodium hyposulphite the infected skin in cases of 
horse mange showed decided improvement, and after seven treatments 
the skin was apparently normal. The interval between treatments 
was six days. In some cases a 10 per cent solution of acetic acid was 
applied immediately following the application of the hyposulphite 
solution. This method of treatment was not permanently success- 
ful, as symptoms of mange again appeared two months after the last 
treatment. Repeated applications of a 25 per cent solution of sodium 
hvposulphite followed by a 10 per cent solution of acetic acid proved 
efficacious in curing mild cases of horse mange, but failed in ad- 
vanced cases. 

EXTERNAL PARASITES OF HoGs.—Pine oil and 2 per cent emulsion of 
pine tar proved less efficacious than crude petroleum as remedies for 
fice and mange of hogs. 

SHEEP scaB.—In experiments on the protective action of various 
dips against reinfection with sheep scab, lime-sulphur dip and nicotin 
dip afforded protection for a period of 33 days after dipping. 
Nicotin dip with 2 per cent flowers of sulphur added afforded pro- 
tection for 69 days. 


MISCELLANEOUS INVESTIGATIONS ON ANIMAL PARASITES. 


Investigations in regard to the anthelmintic value of carbon tet- 
rachlorid have been carried on by tests against various worms in 
chickens, dogs, swine, sheep, and cattle, and toxicity tests of this 
drug have been made on these animals and on turkeys and rabbits. 
The results confirm the conclusions drawn from previous experi- 
ments on dogs, horses, and monkeys to the effect that carbon tetra- 
chlorid is especially: effective in removing bloodsucking nematodes 
and is also effective in removing ascarids and some other nematodes. 

The drug has a large margin of safety between the effective thera- 
peutic dose for removing certain worms and the lethal dose, in the 
case of chickens and dogs. It is well tolerated by turkeys, rabbits, 
swine, and monkeys, and apparently by horses. Ruminants appear 
to be less tolerant of this drug than birds, rabbits, carnivores, swine. 
and primates, but doses which remove all the stomach worms present 
are tolerated without evidence of real injury and the efficacy of the 
drug in removing stomach worms, other trichostrongyles, hook- 
worms, and nodular worms from ruminants warrants further study 
along this line to ascertain a safe and effective dosage. 

Following the work in this division in which the value of this 
drug in removing hookworms from dogs was first ascertained, car- 
bon tetrachlorid was brought to the attention of the medical profes- 
sion as a drug worth testing in human medicine for removing hook- 
worms. Reports up to the present time of tests along this line by 
physicians in the service of the International Health Board of the 
Rockefeller Foundation have been very favorable. The drug has 
been administered to more than 50,000 human hookworm patients 
and has so far proved safer, more effective, less unpleasant in its 
effects on the patient, and cheaper than the other drugs used for the 
removal of hookworms. Carbon tetrachlorid is now established in 
veterinary medicine as the best drug for the removal of hookworms 
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from dogs and foxes and is being extensively used for this purpose 
and for the removal of ascarids from these animals, as it appears to 
be much safer for these animals and only slightly less effective in 
removing ascarids than is oil of chenopodium. It promises to be- 
come established as the best drug for the removal of the human 
hookworms. The experiments carried on during the past year indi- 
cate that it will find further uses against other worm parasites in 
man and several of the domesticated animals. A few experiments 
with a mixture of carbon tetrachlorid and castor oil failed to show 
that this remedy is efficacious in removing thorn-headed worms from 
swine. 

Studies of treatment for demodectic mange in dogs, in cooperation 
with the Insecticide and Fungicide Board, have been continued with 
a view to ascertaining some dependable treatment for this refractory 
disease. 

A new species of gullet worm, Gongylonema ransom, occurring in 
the tongues and gullets of swine has been described and provisions 
are now in effect in the Federal meat-inspection service for removing 
these worms from hog tongues. A study of the regional distribution 
of this parasite in this country indicates that in certain areas swine 
show a high degree of infestation while in other areas swine appear 
to be free from infestation. 

Additional work has been carried on in regard to strongyles of 
horses and the adult tapeworms of sheep and cattle. 

Confirming the work of other investigators, experiments in in- 
fecting chickens with Ascaridia perspicillum have failed to show that 
the larve of this parasite pass through the lungs before settling 
down in the intestine to develop to maturity. 

During the year 1,129 fecal samples from imported sheep dogs 
were examined for parasites that might be injurious to livestock. 
Of these, 126 were found infested with tapeworms of the genus 
Tenia and were subjected to anthelmintic treatment before release 
from quarantine. 

Publications issued during the year include studies on the preven- 
tion of intestinal worms in pigs and on pig parasites and thumps. 
Papers were published outside of the department dealing with 
ascarids in swine, migration of larval ascarids in the body of the 
host, danger to children from playing in hog lots, unusual parasites 
of swine, notes on hookworms, a Syngamus from a calf, the guinea 
pig as a host of Arduenna strongylina and of Hymenolepis nana, 
the possible effect of heat on stomach-worm larve, the occurrence of 
the swine kidney worm in cattle, animal parasites of foxes, lung- 
worms of domestic animals, relative value of treatment and 
prophylaxis in parasitic diseases, treatments for gastrointestinal 
parasites of horses, carbon tetrachlorid for removing hookworms, 
occurrence of Dipylidium sexcoronatum in the cat, a tapeworm from 
a whale, parasites of an African wolf, Hymenolepis farciminosa in 
the United States, horse strongyles, bots, gid, animal experimenta- 
tion, and miscellaneous notes on nematodes. 

The Index-Catalogue of Medical and Veterinary Zoology has 
been ‘continued and preparation made for publishing additional 
parts of this highly valuable work. 
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DIVISION OF VIRUS-SERUM CONTROL. 


The supervision of veterinary viruses, serums, toxins, etc., under 
the law of 1913 has been continued by the Division of Virus-Serum 
Control under Dr. D. I. Skidmore, chief. This work consists of the 
issuance of licenses to establishments manufacturing veterinary bio- 
logical products for sale in interstate commerce, the inspection of 
these establishments as to sanitary conditions and methods of pro- 
duction, the supervision of production, the testing of products, and 
the issuance of permits for the importation of such products from 
abroad. The object of this supervision is to assure the potency and 
harmlessness of this class of remedies. 

At the beginning of the year there were 90 licensed establish- 
ments. Operations were discontinued in 4 of these, and 5 new estab- 
lishments were licensed, so that at the end of the year there were 
91 establishments operating under bureau licenses. During the year 
19 licenses were terminated without prejudice to the establishments 
involved. In most instances licenses were reissued in the place 
of those terminated. On June 30, 1922, there were 59 licensed estab- 
lishments producing only anti-hog-cholera serum and hog-cholera 
virus, 25 producing other biologics only, and 7 producing both 
classes of products. Seventy-five distinct classes of products were 
prepared. To supervise these establishments and products the 
bureau maintained 18 field stations with 39 substations in 22 States. 
Two permits were issued to as many firms importing veterinary 
biological products. 

The production of anti-hog-cholera serum amounted to 665,790,925 
cubic centimeters, of which 66,089,704 cubic centimeters consisted of 
clarified serum. There was destroyed as unfit for use 3,975,281 cubic 
centimeters of hyperimmune blood or serum in uncompleted form 
and 10,162,991 cubic centimeters of serum in completed form. The 
quantity of simultaneous virus produced was 33,317,533 cubic centi- 
meters. The quantity of simultaneous virus destroyed before com- 
pletion or at the time.of collection was 340,815 cubic centimeters, 
while 976,125 cubic centimeters were destroyed after being completed 
for marketing. The production of hyperimmunizing virus was 159,- 
875,507 cubic centimeters, of which there were destroyed 7,967,690 
cubic centimeters at the time of collection and 472,258 cubic centi- 
meters after preparation. To determine the potency and purity of 
the serum and the purity of the virus 9,528 tests of the former and 
1,905 of the latter were made. 

There were inspected and admitted to the premises of licensed 

establishments for use in the production and testing of serum and 
virus 405,770 hogs and 3,654 calves, while 518 hogs and 2 calves were 
rejected. In subsequent operations 26,212 additional hogs were re- 
jected. 
During the year 356 subcultures including 926 strains of organ- 
isms used in the production of licensed products were collected and 
subjected to laboratory examination, and 630 strains were found 
satisfactory and 296 unsatisfactory. Two hundred and sixty-five 
samples of products were also collected and examined, of which 218 
were found to be satisfactory and 41 unsatisfactory. 

The division has cooperated with the Bureau of Chemistry in an 
effort to prevent the sale of worthless remedies for hog cholera and 
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other swine diseases. Recommendations were made leading to a con- 
siderable number of seizures of such so-called “ cures.” 


EXPERIMENT STATION. 


The character of the work of the Experiment Station at Bethesda, 
Md., under Dr. E. C. Schroeder, superintendent, was similar to that 
of previous years, and comprised independent investigations of in- 
fectious diseases of domestic animals, investigations in cooperation 
with other scientific divisions of the bureau, and the provision of 
facilities for the other divisions to make investigations under normal 
farm and field conditions. 


BOVINE INFECTIOUS ABORTION. 


Infectious abortion disease of cattle remained the subject of major 
importance. The knowledge now available on the etiology of this 
widespread and common evil seems adequate to serve as the basis for 
control measures. Such measures have been formulated, and as their 
practicability and efficiency should be tested on a larger scale than is 
feasible with the small number of cattle at the station, the use of two 
large, privately owned and maintained herds, one a beef and the 
other a dairy herd, has been obtained for the purpose, without other 
cost to the Government than the expenses incident to periodic inspec- 
tions, the making of biological tests, and the necessary technical 
laboratory work. 

It has been known for some time that the Bang abortion bacillus 
may attack swine as well as cattle. During the year a number of 
cultures of the bacillus obtained from outbreaks of abortion among 
swine were studied and compared with cultures isolated from out- 
breaks of abortion among cattle. The cultures from the two sources 
are identical in some respects but different in others. Attempts to 
infect swine with cultures from cattle have invariably failed, while 
similar attempts with cultures from swine have been successful and 
have caused actual abortions. The swine cultures are also more 
pathogenic for guinea pigs than the bovine cultures. 

An investigation of commercial suspensions of abortion bacilli 
showed that these preparations are often not what they are labeled 
to be and that their use should be discountenanced. Further investi- 
gations on the subject are now in progress. For the time being it 
should be generally recognized that protective inoculation against 
bovine infectious abortion has not passed the experimental stage. 

Investigations are now being made to determine whether the ex- 
posure of infected herds of cattle, in which abortions have ceased to 
occur, to strains of abortion bacilli from other herds may lead to a 
recrudescence of abortions. While it is too early to draw conclusions 
from this work, the indications are that the exposure of such an in- 
fected herd to abortion bacilli derived from outbreaks of abortion 
among swine may have serious consequences. 


TUBERCULOSIS. 


Investigations on tuberculosis have been continued. More work 
has been done to perfect the method now in use to measure the purity 
and potency of tuberculin sold under Government license for vet- 
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erinary uses and to throw light on the nature of the tuberculin 
reaction. Likewise investigations are being conducted regarding 
the time that elapses between the infection of cattle with tubercle 
bacilli and the development of tuberculin sensitiveness and on the 
causes on which variations in tuberculin sensitiveness depend. 

Tests regarding the purity and potency of commercial tuberculin 
made it necessary in several instances to recommend the withdrawal 
of some of this material from the market. The frequency with 
which commercial tuberculin has been found to contain excessive 
numbers of dead tubercle bacilli has greatly declined, which is a 
desirable improvement, as it has been definitely proved that animals 
ena sensitized to tuberculin through injections of dead tubercle 

acilli. 

Some studies have been made on the type of the tubercle bacillus 
in unusual and atypical tuberculous lesions in cattle. In all cases 
the bacilli proved to be of the true bovine type. 

During the year a large number of samples of butter and of cream 
cheese purchased on the open market were tested for tubercle bacilli. 
The butter of only one-company was found to be infected, and this 
company has promised to take the necessary steps to insure the free- 
dom of its product from contamination in the future. Likewise the 
cream Cheese of only one company was found to be contaminated, a 
company from which samples had not previously been tested, and 
this company also promised to correct the evil and to make its product 
safe. On the whole the tests with samples of market butter and 
cheese are gratifying, as may be judged from the following com- 
parison: Less than 10 years ago it was found that something more 
than 14 per cent of 122 samples of cream cheese purchased on the 
open market were contaminated with living, virulent bovine tubercle 
bacilli. Last year the examination of several hundred samples failed 
to show a single contamination, and this year the examination of 
several hundred samples revealed only a fraction of 1 per cent to 
be contaminated. Tests regarding the possible occurrence of tubercle 
bacilli in dairy products will be continued. 


MISCELLANEOUS WORK. 


Various studies are in progress concerning the influence of diet 
on the rapidity with which tuberculous lesions develop in the bodies 
of infected animals; the influence of diet on the permeability of the 
mucous membranes for tubercle bacilli and other pathogenic micro- 
organisms; the changes which occur in tuberculin when it is incu- 
bated with various animal tissues and organs; the influence of the 
vitamin content of the diet on susceptibility to diseases, etc. 

A large number of small experiment animals were raised at a cost 
much lower than current market prices. Various tests were made 
with pathological material suspected to contain the virus of infectious 
diseases. Biological products of different kinds were supplied to the 
other laboratories of the bureau. Every available portion of the sta- 
tion’s land was kept under intense cultivation to obtain forage for 
experiment animals. 


REPORT OF THE CHIEF OF THE BUREAU OF PLANT 
INDUSTRY. 


Unrrep States DerartMent or AGRICULTURE, 
Bureau or Pranr Inpustry, 
Washington, D. C., October 12, 1922. 
Str: I have the honor to submit herewith a report of the work of 
the Bureau of Plant Industry for the fiscal year ended June 30, 1922. 


Respectfully, 
Wo. A. Taytor, 
Chief of Bureau. 
Hon. Henry C. Watnace, 
Secretary of Agriculture. 


WORK AND ORGANIZATION OF THE BUREAU. 


The Bureau of Plant Industry deals with all problems of plant 
production. These activities include the improvement of useful 
plants by selection and breeding, the investigation of destructive 
plant diseases and development of methods for their control, the 
introduction of new plants from foreign countries, the improvement 
in cultural methods for producing crops, and the development of 
improved methods of crop handling and utilization. 

The bureau maintains field stations and conducts experimental 
work in all sections of the United States, including the irrigated 
lands on Government reclamation projects, and in cooperation with 
State agricultural experiment stations determines the occurrence and 
severity of plant-disease epidemics. A seed and plant exchange sery- 
ice is conducted between experts of foreign countries and American 
experts. The bureau supervises the purchase and mailing for the 
congressional distribution of vegetable, flower, cotton, tobacco, and 
Jawn-grass seeds and of bulbs. 

The scientific work of the bureau during the year has been carried 
on with the following organization : 


Laboratory of plant pathology_______ Erwin F. Smith, pathologist in charge. 

Pathological collections... 2 _=__ Flora W. Patterson, mycologist in 
charge. 

lans-GiSsease SUrvey_o<--—- George R. Lyman, pathologist in 
charge. 

Fruit-disease investigations__________ M. B. Waite, pathologist in charge. 

Citrus-canker eradication... .2+-——.—- Directed by K. F. Kellerman, associate 
chief of bureau. 

Investigations in forest pathology___. Haven Metcalf, pathologist in charge. 
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Blister-rust control 2. 7 eee S. B. Detwiler, forest pathologist in 
% charge. 
Cotton, truck, and forage crop disease 
INVESCIPALIONSES = 252s en eee ee W. A. Orton, pathologist in charge. 
Crop physiology and breeding investi- 
CAGLON D2 Be eee Cee her ees ee Bae W. T. Swingle, physiologist in charge. 
Soil-bacteriology investigations_______ Directed by IK. F. Kellerman, associate 
chief of bureau. 

Soil-fertility investigations___________ Oswald *® Schreiner, biochemist in 
charge. 

Crop acclimatization and adaptation 

DAVES Pa tlONS sip ee ee Ts ae O. F. Cook, bionomist in charge. 
TFiber-plant investigations____________ L. H. Dewey, botanist in charge. 
Drug, poisonous, and oil plant investi- 

POTIONS es =e eS ea ee ae W. W. Stockberger, physiologist in 

charge. 
Plant physiological and fermentation 

INVESTS Atl ON Sa ee ee ee es H. L. Shantz, physiologist in charge. 
Agricultural technology 22-22" 222 x22" N. A. Cobb, technologist in charge. 
Seed-testing laboratories; enforcement 

of seed-importation act___________-_. E. Brown, botanist in charge. 

@ereal” investigations. — 22 ae C. R. Ball, cerealist in charge. 
Tobacco and plant-nutrition investiga- 

LIONS arene SAF fe tal SR ENS W. W. Garner, physiologist in charge. 
Alkali and drought resistant plant in- 

WEST Sa tlOn Sie st ae, eves see es) T. H. Kearney, physiologist in charge. 
Sugar-plant investigations___________ C. O. Townsend, pathologist in charge. 
Economic and systematic botany___-~ Frederick V. Coville, botanist in 

charge. 
Dry-land: agriculture: j=! ee ewes E. C. Chilcott, agriculturist in charge. 
Western irrigation agriculture_______ C. S. Scofield, agriculturist in charge. 
Horticultural and pomological investi- 

Le OT Sete ee eee ee L. C. Corbett, horticulturist in charge. 
Gardenscandigrounds = 2 tees E. M. Byrnes, assistant in charge. 
Demonstrations on reclamation proj- 

CCES isp te ens Saket srs Seer hid 35 8) teeter, C. Cooley, agriculturist in charge. 
Arlington Experiment Rein Se, eens = C. Butterfield, assistant horticul- 


turist in charge. 
Foreign seed and plant introduction__ David Fairchild, agricultural explorer 


in charge. ; 
Worage-crop investigations_-_-__--____ C. V. Piper, agrostologist in charge. 
Congressional seed distribution______ R,. A. Oakley, agronomist in charge. 
Biophysical investigations_____-_-_-_~_ G. N. Collins, botanist in charge. 


From September 1, 1921, to August 31, 1922, the changes in the 
personnel of the bureau were as follows: Resignations, 347; deaths, 9; 
transfers from bureau, 10; furloughs, 5; retirements, 1; terminations 
of appointments, 427. In the same period 1,143 appointments were 
made, a net increase of 344. On September 1, 1922, the numerical 
strength of the bureau was as follows: In Washington, 672; outside of 
Washington, 1,318; total, 1,990. The total number of employees in 
the bureau on the same date a year ago was 1,851. 

The new publications of the bureau (Department Bulletins, Farm- 
ers’ Bulletins, circulars, and miscellaneous documents, with con- 
tributions to the Yearbook and to the Journal of Agricultural 
Research) number 127, containing 3,114 pages, 280 full-page plates, 
and 627 text figures, issued in first editions aggregating 1,165,650 
copies. The number of publications issued during the preceding 
fiscal year was 139, containing 3,223 pages, 238 full-page plates, and 
793 text figures, the first editions aggregating 1,738,100 copies. The 
contributions of this bureau to the series of Farmers’ Bulletins num- 
bered 37 in 1918, 29 in 1919, 14 in 1920, 37 in 1921, and 17 in the 
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fiscal year covered by this report. As usual, a considerable number 
of Farmers’ Bulletins emanating from this bureau were revised more 
or less extensively, while many others were reprinted without re- 
vision of importance but with new covers or title-pages. The num- 
ber of contributions from this bureau to the Journal of Agricultural 
Research was 29, or 11 less than during the preceding fiscal year, 
the reduced number being caused by the suspension of the journal, 
beginning December 1, 1921. These publications show in consider- 
able detail some of the activities of the bureau. 

The following statement outlines the work of the bureau not other- 
wise recorded, summarizing the status of the most significant accom- 
plishments during the past fiscal year. 


FIELD CROPS. 


WHEAT. 


Extension of improved varieties—Ywo new wheats developed in 
the breeding experiments in cooperation with the agricultural ex- 
periment station of Cornell University have been named Forward 
and Honor. These now are being grown commercially, and seed is 
offered for sale by seedsmen and farmers in New York State. A mass 
selection of the Purplestraw variety developed at the Arlington 
Experiment Farm is being widely grown in eastern North Carolina 
and is giving good results. 

Kota, a bearded, hard red spring variety, discovered in 1918 to be 
especially resistant to stem rust, was grown in 1921 at 30 experiment 
stations to determine its value in comparison with adapted commer- 
cial varieties of both common and durum wheats. During the past 
three years its resistance to stem rust has proved nearly equal to that 
of the most resistant durum varieties. The commercial stocks of 
Kota seed were increased to about 6,000 bushels in 1921, and nearly 
all of this was sown in 1922. 

Red Bobs, an early variety of hard red spring wheat developed in 
Saskatchewan, Canada, was first included in varietal comparisons 
in this country in 1920. In both years it has outyielded all other 
varieties of hard red spring wheat at the Fergus County substation, 
Moccasin, Mont., and has produced excellent yields at other points 
in Montana and Wyoming. Eastward in the Dakotas and Minne- 
sota, however, it is susceptible to injury by stem rust. 

Karmont is the name which has been given to a high-yielding 
pure-line selection of Kharkof hard red winter wheat developed co- 
operatively in Montana. In appearance this variety is identical 
with Kharkof, but it has significantly outyielded it in experiments 
in Montana. The seed was increased in 1921, and a small commer- 
cial distribution was made in Montana. 

Hard Federation and Federation, two varieties of white wheat 
introduced from Australia by this department, continue to give 
good yields in the Pacific coast area. Hard Federation is unusually 
well adapted to the dry lands of Oregon and California, where it 
outyields such improved commercial varieties as Early Baart and 
Pacific Bluestem. Federation has given high yields under irriga- 
tion in eastern Oregon and southern Idaho in the last three or four 
years. At the substation at Aberdeen, Idaho, it has outyielded the 
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high-yielding Dicklow variety by more than 5 bushels per acre in 
the last three years and has exceeded that variety in milling and bak- 
ing quality. During 1921 the commercial supply of seed of Hard 
Federation was increased to more than 6,000 bushels and that of 
Federation to more than 1,000 bushels. White Federation, a related 
variety producing good yields in California, has been increased com- 
mercially in that. State. | 

Durum wheats have continued to outyield common wheats, in- 
cluding Marquis, in the spring-wheat belt of the northern Great 
Plains and prairie areas. Some of the high-yielding rust-resistant 
durum varieties developed cooperatively by this department and 
the State agricultural experiment stations unfortunately do not 
produce a first-class quality of macaroni and other alimentary 

astes. Preliminary experiments show, however, that Arnautka, 
<ubanka, Peliss, and Mindum make semolina products of satisfac- 
tory quality. The acreage of Kubanka has been rapidly increasing 
throughout the durum-growing sections, because 1t is more rust 
resistant than Arnautka. Peliss has been increased in Montana and 
Mindum in Minnesota. 

Barberry eradication for the control of black stem rust—The 
campaign for the eradication of the common barberry in order to 
control the black stem rust of wheat was begun in the spring of 
1918 and is now in its fifth year. The eradication area comprises 
13 of the north-central wheat-growing States, namely, Colorado, 
Illinois, Indiana, Iowa, Michigan, Minnesota, Montana, Nebraska, 
North Dakota, Ohio, South Dakota, Wisconsin, and Wyoming. All 
of these States now have enacted legislation requiring the removal 
of common barberry bushes. The campaign is conducted in coopera- 
tion with the State agricultural college in each of the States, with 
the State department of agriculture in most of them, and with the 
Conference for the Prevention of Grain Rust. Investigations of the 
time, rate, and manner of spread of rust from barberries, made dur- 
ing the summer, give additional evidence of the enormous losses 
directly traceable to individual bushes and hedges. 

The farm-to-farm survey was continued during the past year, and 
an area equivalent to about 122 counties was completed. Of these, 
24 counties in Minnesota were surveyed with funds furnished by that 
State. In this survey 141,251 bushes were located on 4,011 prop- 
erties, of which 84,572 bushes were escapes from cultivation on 471 
farms. A total of 159,561 bushes was removed from 4,574 prop- 
erties. In addition to the farm-to-farm survey a resurvey was made 
of the cities and villages in each county covered. A resurvey to 
locate and destroy sprouts and seedlings on properties previously 
having barberries in the counties earlier covered in the farm-to- 
farm survey was carried forward. In this resurvey 33,811 sprouts 
were found and eradicated. Numerous seedlings and a number of 
bushes not removed by the property owners upon first notification 
were destroyed. 

From the beginning of the campaign to June 30, 1922, almost all 
cities, towns, and villages in the 18 States included in the eradication 
area were surveyed. The original survey has been completed in Mon- 
tana, Colorado, and Wyoming and a resurvey made for finding and 
eradicating sprouts and seedlings appearing since the original sur- 
vey was completed. In the other 10 States the original survey has 


BUREAU OF PLANT INDUSTRY. 165 


covered an area of approximately 330 counties. A resurvey of each 
property on which barberries have been found is being carried for- 
ward, and areas in the vicinity of large hedges or large bushes, 
either cultivated or escaped, which are old enough to bear seeds have 
been designated for a more careful resurvey. 

During the entire campaign a total of 5,625,289 bushes has been 
located on 50,287 properties. Of these, 3,296,378 were escaped bushes 

n 2,440 properties. <A total of 4,457,638 bushes has been removed 
from 46,366 properties. Of the 1,168,651 bushes remaining on 3,921 
properties, the greater number are in a few large escaped areas in 
- the States of Wisconsin, Illinois, and Michigan. These areas can not 
be cleared immediately because of their extent and the difficulty of 
eradication. 

Take-all and similar diseases of wheat.—Diseases of the group to 
which take-all belongs have been found in Oregon, Washington, Cal- 
ifornia, Arkansas, Kansas, Indiana, Illinois, Wisconsin, New York, 
and Virginia. Investigations of these diseases are in progress in co- 
operation with the experiment stations of most of these States. 

It has been found that the true Australian take-all, caused by 
Ophiobolus graminis, occurs in New York, Virginia, Indiana, Arkan- 
sas, Oregon, and Washington. During the spring of 1922 this disease 
was found causing considerable losses in Kansas also. Field in- 
vestigations have begun in Kansas, Oregon, and Washington, and 
laboratory investigations have been conducted at Madison, Wis. In 
Kansas there.also occurs a foot-rot disease of wheat which is very 
similar to take-all, if not identical with it. As yet it is not certain 
that all of the foot-rot diseases in Kansas are true take-all, as the 
{ake-all fungus has been definitely identified on the diseased plants 
from only one farm. 

The rosette disease of wheat, the cause of which is as yet not 
definitely known, has recurred in Tlinois and Indiana, causing heavy 
losses in certain cases. Marked progress has been made in finding 
the relative susceptibility of an extensive series of wheat varieties. 
It has been found that a considerable number of leading varieties of 
wheat are resistant to or immune from this disease. Investigations 
to determine the cause of rosette are being pushed vigorously. 

Investigations also have shown that the Helminthosporium disease 
of wheat is distinct from both rosette and true take-all. This disease 
occurs over practically the entire spring-wheat area and over part 
of the winter-wheat area. Durum wheat suffers most from this 
disease. No effective control measures have been found. 


OATS. 


Among the improved varieties of oats, the four new pure-line varie- 
ties, viz, Cornellian, Comewell, Standwell, and Empire, developed 
in cooperation with the department of plant breeding at the Cornell 
University Agricultural Experiment Station and distributed to farm- 
ers in New York last year, have been very much in demand for 
growing in that State. Some progress is being made in eliminating 
the gray color of the Cornellian by crossing it on a high-yielding 
white oat. 

The four new varieties, Albion: (Iowa No. 103), Richland (Iowa 
No. 105), Iowar, and Togren, developed in the cooperative experi- 
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ments with the Iowa station, particularly Albion and Richland, the 
older selections, are grown more extensively each year in Iowa and 
adjoining Corn Belt States. At the International Hay and Grain 
Show in Chicago in 1921 three of these varieties—Albion (Iowa 
No. 103), Richland (Iowa No. 105), and Iowar—won 50 per cent of 
the premiums offered for oats in the region to which they are 
adapted. On the farms of 50 Iowa cooperators in 1921 the lowar 
outyielded the home-grown variety by an average of 4.49 bushels. 
Among 10 cooperators outside of Lowa an average yield of 2.86 
bushels in favor of this new variety was obtained, though 7 of these 
cooperators grew it in comparison with other selected strains. 

Togren, the most recent addition to this already notable list, has 
become a very popular oat in northern Iowa and southern Minnesota. 
Its value in this territory was shown in the unfavorable season of 
1922. Because of its resistance to the rather severe rust epidemic 
which prevailed and to the generally unfavorable weather conditions, 
this oat apparently will make a record yield in 1922. It is a pure- 
line selection from the Green Russian variety. It was isolated in 
1911 and has been included in the cooperative varietal experiments 
at the Iowa station since 1916. In these experiments it has made an 
average yield of 64.85 bushels per acre, as compared with a yield 
of 57.2 bushels from the Green Russian parent. A large distribution 
of seed of the Iogren oat was made in the spring of 1922, and it is 
believed that it will prove superior to any of the varieties previously 
distributed. 

Idamine, a high-yielding pure-line selection from Silvermine, the 
well-known midseason white oat, which was developed at the Aber- 
deen (Idaho) substation and first distributed in 1921, has become 
popular, particularly for irrigated lands. 


CORN. 


Investigations conducted in cooperation with the Indiana, Wis- 
consin, Kansas, and [linois agricultural experiment stations and 
the Funk Bros. Seed Co., Bloomington, Ill, continue to show that 
the root, stalk, and ear rots of corn are of great importance in many 
States. In certain of the experimental plats during the past season 
the reductions in yield of marketable corn due to these diseases were 
found to be more than 30 per cent. 

Closely related diseases of sweet corn and of field corn are con- 
cerned in this complex group of maladies. It has been found that 
the wheat-scab fungus (@ibberella saubinetii) 1s one of the im- 
portant parasites concerned, as is also the dry-rot fungus (Diplodia 
zeae). The fungus Fusarium moniliforme also is commonly as- 
sociated. These disease-producing fungi are seed borne and cause 
the blighting and dwarfing of seedlings, irregular stands, weakened 
and barren plants, and reduced yields. It has been found also that 
another group of maladies which manifest themselves by the purpling 
of stalks and leaves, browning of central fibrovascular bundles in 
the stalk, and barrenness is caused in part by one or more species of 
Cephalosporium. Previously, none of these fungi had been shown 
to be pathogenic on corn. Certain bacteria also are associated with 
these fungi, and their identity and respective réles are now being in- 
vestigated. 
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Control measures are being studied from various angles, both 
seed selection and soil management being involved. From the 
standpoint of the seed the most feasible control measures are: (1) 
Careful field selection of seed ears before killing frost; (2) proper 
curing and storage of such seed ears; (3) careful study of the 
physical characters of these ears and special germination tests, only 
the best ears being retained for seed purposes; (4) the development 
and use of resistant strains. 


BARLEY. 


Investigations conducted in cooperation with the Wisconsin Agri- 
cultural Experiment Station have shown that the stripe disease of 
barley (Helminthosporium graminewm) may be perfectly controlled 
by developing a clean seed plat. Known seed treatments do not 
give perfect control and therefore have been supplemented by 
roguing. A small quantity of seed was first carefully treated and 
sown in a spot isolated from other barley. The developing crop was 
subsequently carefully watched for the appearance of scattered plants 
affected by the stripe disease. All such plants were promptly re- 
moved before spores of the fungus were formed. Careful roguing 
in this way has proved successful in eliminating barley stripe from 
one of the best strains of barley in Wisconsin. This clean seed is now 
being increased. 


FORAGE CROPS. 


Soy beans.—The soy bean is rapidly approaching the point where 
it may be regarded as a staple crop. Its popularity is rapidly in- 
creasing in the Corn Belt, and it promises to become a valuable 
oil plant as well as forage crop. Several factories have been 
equipped or are being equipped with machinery for the manu- 
facture of soy-bean oil and meal as well as for various food products, 
such as soy sauce, flour, and milk powder. Investigations with 
these beans have been extended considerably to meet the increasing 
demands for information relative to the culture, varieties, and 
utilization of the crop. About 175 introductions of soy beans were 
received from Manchuria, Japan, and China in 1922. Many of 
these appear to be of promise for central and northern conditions. 
Much progress is being made with soy beans in the South, where in 
past years the crop has not been very popular because of the shat- 
tering tendencies of the varieties that were grown. The Biloxi 
variety, however, on account of its nonshattering characteristics 
has done much to increase the popularity and acreage of the crop 
in the Gulf Coast States. This variety is also found to be resistant 
to nematodes and wilt. It has given most excellent results for 
forage and seed production. 

Velvet beans.—Efforts are being continued to popularize this val- 
uable forage and soil-improving crop in the South by developing 
new varieties. Through the crossing of early-maturing strains with 
the Bush variety some promising hybrids have been developed. 
Some of these are very prolific and will apparently make it possible 
to push the velvet-bean belt appreciably northward from its present 
limits. 
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Mung beans—The mung bean is coming into prominence through 
its freedom from attack by the Mexican bean beetle. It is now be- 
ing extensively advertised throughout the South for forage pur- 
poses. Tests have been conducted in various Southern States for 
the purpose of studying its resistance to the attack of the Mexican 
bean beetle and to get definite information on its yield of forage 
and seed as compared with other crops. 

Red clover.—Tests have been continued to determine the value of 

imported red-clover seed. Field tests were carried on cooperatively 
with the agricultural experiment. stations of Wisconsin, Michigan, 
Ohio, Pennsylvania, Tennessee, Idaho, and Oregon, as well as with 
individual farmers in these States and at the Arlington Experi- 
ment Farm. The results obtained confirm previous conclusions 
and establish beyond doubt the fact that red-clover seed imported 
from Italy is not reliably hardy north of the Ohio River. At 
Arlington it was also found that while the imported red clovers 
passed the winter without appreciable mortality, a large percentage 
of the plants died after the first cutting the following season, while 
plants from domestic-grown seed made a vigorous second growth. 
' Silage——Preliminary feeding tests with a large-number of silages 
were conducted last year at Beltsville, Md., and Redfield, S. Dak., 
in cooperation with the Bureau of Animal Industry. These tests 
are being continued this year, and the results indicate that herba- 
ceous plants very generally make palatable silage if proper methods 
are used. The tests at Redfield, S. Dak., quite clearly establish the 
fact that the difficulty generally reported in connection with the 
making of legume silage, particularly from alfalfa and soy beans, 
is due largely to the fact that the cut material is not sufficiently 
compacted in the silo. Preliminary tests to determine how various 
substances added to freshly cut plant material when ensiled modify 
the character of the silage have been made. These investigations 
are being continued on a larger scale. 

Molasses grass —Though introduced from South America by the 
department some years ago, molasses grass, or gordura grass (Jelinis 
minutifiora), has only recently commenced to receive the serious 
attention of stockmen in the southeastern United States. At the 
present time one firm which owns extensive pastures near the north- 
ern shore of Lake Okeechobee, Fla., is planting this forage crop on 
a large scale, having found it to be highly satisfactory in that region. 

Perennial teosinte—Considerable interest attaches to the discovery 
in southern Mexico of a perennial species of teosinte, the native 
Mexican grass which is the nearest relative of corn. Teosinte has 
been known previously only as an annual. It is recognized as a valu- 
able forage plant, but its use has been restricted by its slow growth 
in the seedling stages and the difficulty of obtaining seed. These 
difficulties will be overcome if the perennial form proves adapted to 
conditions in the United States. Living plants and seeds of the 
perennial species were obtained in Jalisco by agents of the bureau 
and are now being propagated in southern California and in Wash- 
ington, D. C. 

Poisonous plants in pastures and ranges.—Plant surveys were 
made on the ranges of Arizona and New Mexico to determine the 
identity and distribution of poisonous species responsible for heavy 
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losses of live stock in those States. Special attention was given to 
the loco problem, since the various species known under the general 
name “ loco” are among the first plants to appear on the ranges and 
in the Southwest are responsible for more damage to live stock than 
any other group of plants. In addition to the loco plants hitherto 
recognized as harmful it has been found that a species which causes 
serious losses of cattle in Arizona is the so-called “sheep loco” 
(Astragalus nothoxys). 

In addition to the toxic alkaloid of Dicentra cucullaria, the dis- 
covery of which was reported last year, another new toxic alkaloid 
has been found in Dicentra canadensis. There is a marked difference 
in the toxicity of these two plants, ). canadensis being about one- 
sixth as toxic as ). cucullaria, the species which has often caused 
losses of cattle in the mountain pastures of Virginia. 

Further study has been made of Ornithogalum umbellatum, the 
plant which had been reported as poisonous to sheep in eastern Mary- 
land. From evidence collected in the field it now seems improbable 
that this plant was the cause of the poisoning, as originally reported. 
Investigation has shown that the plant contains a compound which 
is very toxic when introduced into the circulatory system of small 
animals, but is apparently harmless when administered by mouth. 

Considerable variation has been found in the hydrocyanic-acid 
content of selected individual plants of Lotus corniculatus. Some 
of the individual plants tested were free from hydrocyanic acid, but 
among others the content of this acid ranged from 0.006 to 0.07 per 
cent. If the propagation of acid-free strains of this species should 
prove to be feasible, it will be possible to extend materially the use 
of the plant as a forage crop. 


COTTON. 


Problem of utiliziny superior varieties of cotton.—Experience 
with cotton has shown that the utilization of superior varieties is a 
fundamental problem, requiring careful study. On account of the 
present organization or lack of organization in the cotton industry, 
most of the seed is inferior, and there is no assurance of any general 
utilization of good varieties. Methods of breeding and acclimatiza- 
tion have been developed and demonstrated, but other requirements 
must be met if a full utilization of superior varieties is to be secured. 
The discovery and development of a series of superior varieties, in- 
cluding the Lone Star, Trice, Columbia, Meade, Durango, and Acala, 
make it possible to place the different regions of the Cotton Belt on 
new planes of improved production, and all these varieties are being 
grown as extensively as the available supplies of good seed will 
permit; but the inadequacy of the present systems of providing 
annual supplies of planting seed is also being recognized and methods 
of improvement devised. Efforts are being made, therefore, to avoid 
the general mixing of seed at the public gins and the crossing of the 
different varieties in the fields, which undoubtedly are responsible for 
the rapid and general deterioration of seed stocks that tend to keep 
our producing industry on a low plane of efficiency. 

One-variety cotton gins.—Though the mixing of seed of different 
varieties at public gins is a fact very familiar to cotton growers, 
the nature, extent, and results of such mixing are not generally 
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understood. In connection with seed-breeding work, methods have 
been devised for testing, demonstrating, and determining carefully 
the extent of the mixture that actually takes place in the ordinary 
course of public ginning when a farmer gets a bale of cotton ginned 
following a different variety. The results of such experiments show 
that the most modern and mechanically improved gin plants are 
mixing the seed on a scale even larger than before. A recent publi- 
cation of the results of a series of experiments with modern gin 
equipment shows an admixture in the first bale of about 26 per cent 
from seed of previous customers held over in the gin machinery. 
Even the second and third bales are contaminated, so that the aver- 
age farmer has no prospect of keeping his seed pure if he patron- 
izes a regular public gin and does not take the precaution of having 
the machinery thoroughly cleaned, which is difficult and expensive. 

The only simple, practical, and really effective method of avoiding 
the mixture of cotton seed at public gins is to organize the production 
of the surrounding community so that only one variety of cotton is 
brought to each gin. Where different varieties are planted in 
neighboring fields and taken to the same gins it is out of the question 
to keep the seed pure. Lack of pure seed is responsible for a general 
failure to utilize superior varieties of cotton and for enormous indus- 
trial and economic wastes through the production of inferior fiber 
and the manufacture of weak, perishable fabrics. A system of one- 
variety cotton gins is being developed in several communities in 
Texas that are specializing in the production of superior varieties 
and selling their seed as well as their cotton fiber at higher prices. 

Advantages of community cotton production —Study of the pure- 
seed problems leads inevitably to the recognition of community 
production as a practical ideal of cotton improvement. Mixture 
and degeneration of secd can be avoided if only one variety of cot- 
ton is grown in each community or district. Keeping varietics pure 
and developing adequate supplies of pure seed are community prob- 
lems which individual farmers are practically helpless to solve for 
themselves under the usual conditions of production. Cooperation 
to the extent of agreeing to plant the same variety of cotton is neces- 
sary if farmers are to have regular supplies of pure seed for their 
own use or to sell. The fiber also becomes more valuable, because 
the precautions that are necessary to keep the seed pure are effective 
at the same time in keeping the staple more uniform. Manufactur- 
ers are willing to pay more for uniform fiber, cspecially if com- 
mercial quantities are obtainable in the same district. Through 
community action it is possible to observe the necessary precautions, 
so that superior varieties can be preserved, increased, and utilized. 
This has been demonstrated in the striking progress made in recent 
years in the Salt River Valley of Arizona, where the growers have 
specialized in a single variety. 

Requirement of uniformity in cotton —Mixtures of long and short 
staples are worse than useless to the manufacturers and can be sold 
by farmers only because, unskillful buyers often fail to detect even 
badly mixed fiber. It is much more difficult to detect the mixture 
of different kinds of fiber in the bale than to recognize the different 
kinds of plants in the field. By simple inspection of the fields it is 
easy for those who are familiar with varieties to see whether the 
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plants are all of one kind or of two or more different kinds, or a 
miscellaneous mixture of sorts, as in the ordinary gin-run stocks. 
If the plants are different and produce different kinds of fiber, the 
staple will not be uniform in the bale. Even with short staples 
uniformity is important, and manufacturers would willingly pay 
more for really uniform fiber if assured of the “ even-running 
quality ” that is their ideal of textile raw material. Notwithstand- 
ing the importance of uniformity to the manufacturer in reducing 

wastes and lessening costs in factory production, little attention 
has been given to this problem on the agricultural side to recognize 
and remove the causes of uneven fiber. 

Classing cotton in the field—In communities or districts that 
specialize on one variety, as in the Salt River Valley of Arizona, 
the highest degree of uniformity in cotton production can be at-' 
tained. In addition to guarding the purity of the seed stock, be- 
cause mixing Is excluded, the effects of different conditions of 
growth are more readily recognized when all the fields of a com- 
munity are planted with the same variety. Since the effect of un- 
favorable conditions is to keep some of the cotton from reaching 
a full or normal development of length and strength of tha staple, 
the general uniformity and value of the crop are impaired if short, 
weak, or “ perished ” fiber or cotton that is injured by bad conditions 
is included with the good fiber.y Some of the inequality is detected, 
of course, by the usual commercial classing of samples drawn from 
the bales, but experience shows that many irregular bales are not 
detected until they reach the mill. If commercial classing were 
preceded by field inspection, a more definite basis for the certifica- 
tion of uniformity would be secured. The possibility of field class- 
ing was recognized several years ago, and a practical test is to be 
made with the crop of 1922 in the Salt River V alley. 

Getting full stands of cotton—Lack of a full stand is one of the 
most serious and general factors in restricting the production of 
cotton and is especially serious in Texas and in ‘the irrigated valleys 
of Arizona and California. 

Prompt germination of the seed in advance of the drying of the 
surface soil has been recognized as desirable. For this reason, as 
well as to avoid clogging planting machines, the delinting of cotton 
seed is practiced to remove the “fuzz” or short fibers from the 
surface of the seed. Chemical delinting with strong sulphuric acid 
also has been advised, with the probable advantage of disinfecting 
the seed as well as removing the fuzz, but no safe and practical 
process of chemically delinting large quantities of seed has been de- 
veloped. Further investigation in this line has led to the recognition 
of a new possibility of delinting with gaseous hydrochloric acid. 
This avoids the most serious difficulties of the sulphuric-acid treat- 
ment. Exposure’of the dry seed to hydrochloric acid disintegrates 
the lint, so there is no need of the wetting, washing, and drying of 
the seed that were the serious difficulties of the sulphuric-acid treat- 
ment. A public-service patent has been granted at the request of the 
Department of Agriculture to Mr. Loren G. Polhamus, the inventor 
of the process of “delinting with hydrochloric acid, and efforts are 
now being made to develop it on a scale that can be used generally 
for planting seed. 
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Restricted irrigation of young cotton.—The production of cotton 
in Arizona and California is entirely dependent upon irrigation. 
The proper application of water largely determines not only the 
yield but also the quality of the lint, so that a knowledge of the 
water requirements is essential to scientific farming. Though no 
regular quantity or interval for applying water can be prescribed, 
on account of wide differences of soil and other conditions, the irriga- 
tion treatment can be adjusted to the needs of the crop by observing - 
the behavior of the plants, as experiments have shown. 

In general, cotton should be irrigated so as to keep the plants grow- 
ing steadily and to avoid either forcing or checking their develop- 
ment. While the plants are small and not yet flowering care should 
be taken to apply water only as needed, since too much water may 
force rank growth, especially with rich soil and warm weather. It 
is important to establish the young plants in a normal habit of 
growth before the flowering stage is reached. After'a normal fruit- 
ing condition is attained, the plants are not so easily forced into 
rank growth by the application of water, even in excess of the actual 
requirements, so that the summer irrigation problems are simplified. 

lrrigation of cotton in the fruiting period.—After flowering begins 
water should be apphed more frequently, enough to keep the plants 
growing and the flowers well down from the top. If the plants 
bloom at the top it is apparent that, irrigation has been delayed too 
long and growth restricted. The general wilting of the plants is a 
sign of water exhaustion, which may cause boll shedding and injure 
fiber quality, but shght wilting in the afternoon of a hot day is not 
abnormal. A method that has been successful with Pima cotton in 
the, Salt River Valley is to irrigate the general field when the plants 
in the drier spots begin to wilt in the morning. With these features 
to guide in applying water, a steady growth should be maintained 
until the latter part of August. Less water is required in Septem- 
ber and October, but to mature the bolls properly the plants should 
not be allowed to wilt. A need of irrigation in the late season is 
sometimes shown by a decided yellowing of the plants, even though 
no wilting occurs. 

Cultural control of the boll weevil—An important step has been 
taken toward avoiding weevil injury in extending the use of the new 
method of close spacing the plants in the rows. This has been 
described in several publications as the “single-stalk system,” calling 
attention to the advantages of restricting the size of the plants and 
controlling their habits of branching. The improved method pro- 
duces upright plants with only a single primary stalk and avoids 
the formation of the spreading secondary stalks, side stalks, or 
vegetative branches which arise from the base of the primary stalks 
and are entirely different from the fruiting branches that bear the 
flowers and bolls. The objection to the secondariés, or side stalks, 
is that they stand out obliquely and close the lanes between the 
cotton rows, especially if the cotton grows too rank, as it tends to 
do where boll weevils are abundant. Large plants with spreading 
side stalks are especially undesirable under weevil conditions, be- 
cause the crop is later to set and later to mature on large plants. 

Recognition of two kinds of cotton branches.—Though the single- 
stalk system of cotton planting is very simple it is not easily under- 
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stood by those who are not familiar with the structure and habits of 
the cotton plant to the extent of knowing the differences between the 
two kinds of branches. The differences are familiar to observant 
cotton growers, though formerly not recognized or interpreted by 
writers and teachers, so that a scientific appreciation of the control 
or suppression of the vegetative branches was not attained. This 
requirement of direct knowledge of the plant has been a technical 
difficulty, but now the system is being popularized rapidly through 
the agricultural press. It is believed that a more general knowledge 
and use of the single-stalk system in combination with other methods 
of weevil control previously suggested will render the crop more 
secure and tend to maintain the production of cotton over the entire 
Cotton Belt. 

A study of boll-weevil cotton—The expression “ boll-weevil cot- 
ton” is used by farmers in Texas to describe a secondary effect of 
weevil injury, an abnormal growth that results from the plants 
not being allowed to set fruit because the floral buds are destroyed 
by the weevils. A special study of boll-weevil cotton made in Texas 
in the season of 1921 yielded further evidence of the abnormal be- 
havior of the weevil-pruned plants and of the need of restricting the 
size of the individual plants, which the single-stalk method makes 
possible. 

The relation between the size of the plants and the extent of weevil 
injury was shown to be verymarked. On the exposed individual plants 
and the separate rows of cotton with open lanes between, bolls con- 
tinued to set till late in the season, notwithstanding the great abun- 
dance of weevils and the complete cessation of fruiting in the closely 
adjacent fields of boll-weevil cotton. The overgrown boll-weevil 
cotton represents a hopeless condition from the standpoint of pro- 
duction, because the weevils are protected, even in dry weather, 
under a continuous canopy of foliage. Wider separation of the rows 
is indicated, but closer spacing of the plants in the rows will avoid 
excessive growth, suppress the vegetative branches, and keep the 
lanes open. 

Causes of shedding in cotton.—Though the boll weevil is the most 
prominent cause of the blasting and shedding of the floral buds, or 
“squares,” of cotton, shedding from other causes is of such frequent 
and general occurrence in the Southern States that some writers 
have considered it a normal habit of the cotton plant to shéd 50 to 
60 per cent of the buds. As shedding from other causes is more 
injurious under weevil conditions, because tendmg to more serious 
reduction of the crop, the relation of shedding to weevil resistance 
may be very important. Experiments in some of the irrigated 
districts of California have demonstrated that shedding is not nor- 
mal, since it does not occur when the continuously favorable con- 
ditions are maintained, but any extreme condition may induce shed- 
ding, either by checking or by forcing the growth of the plants. 
Some varieties are more susceptible to shedding than others, and 
the Egyptian type of cotton is notably less susceptible than any of 
the American upland varieties thus far known. Cultural conditions 
that determine the size of the plants also have relation to shedding, 
large plants being more susceptible to injurious checking by drought 
in comparison with smaller plants under the same conditions. 


174 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


Possibilities of maintaining sea-island cotton—It has been as- 
sumed by many that the culture of the superior sea-island cotton 
of South Carolina could not be maintained in the presence of the 
boll weevil, but experiments are being made for a more definite 
determination of this question, and more information may lead to 
a different conclusion. It seems not impossible that the difficulties 
arising from the later maturity of the sea-island crop and its greater 
susceptibility to the boll weevil may be prevented by changes in 
cultural methods and through better organization of the industry, in 
order to avoid the planting of upland cotton in the same com- 
munities and thus defer the breeding of boll weevils too early in 
the season. The need of very early planting of sea-island cotton is 
avoided and a much shorter period of production made possible by 
closer spacing of the plants combined with rather late thinning, to 
get full exposure of the soil to the sun and facilitate the collection 
of weevil-infested squares when the weather is not dry enough to 
kill the weevil larvee. A method that may prove useful under sea- 
island conditions is to plant in hills 15 inches apart, thinning to 
two plants when about 8 or 10 inches high, or after the first squares 
begin to form. The sea-island bolls are more delicate and suffer 
worse from the weevils, but possibly they can be protected by the 
use of poison or in other ways. 

Cotton varieties in Central America—An agricultural exploration 
in British Honduras and the adjacent districts of the Department 
of Peten, Guatemala, the region of the ancient Maya civilization, 
has resulted in the discovery of a series of additional forms of cotton 
quite different from any that have been recognized in other parts of 
Central America, but bearing a certain resemblance to the native 
cotton varieties of our Southwestern States as grown formerly by 
the Pima and Hopi Indians. Though having a general relationship 
to the upland cottons of our Southern States, the Peten and British 
Honduras cottons are distinct in numerous characters. The seeds 
as well as the bolls are much smaller, though the lint is of good 
length and quality, and the plants are prolific and possibly resistant 
to drought. The severity of the dry-season conditions in this region 
may account for the absence of the boll weevil, which was not found 
on any of the native cotton in this district, unlike the neighboring 
Department of Alta Vera Paz, Guatemala, where weevils are known 
to exist.” 

Egyptian cotton breeding—Cooperation with the associated 
growers of Pima cotton in the Salt River Valley, Ariz., in main- 
taining a supply of pure planting seed has been continued. The 
introduction of other types of cotton in this community has in- 
creased the importance of close attention to the seed supply. Ex- 
perimental evidence has been obtained that the Pima variety has 
remained unchanged genetically and has suffered no loss of uni- 
formity since the first commercial plantings were made in 1916. 
Occasional complaints by consumers of increasing variation in the 
fiber are unquestionably attributable to increased diversity in the 
soil and in cultural practices resulting from the expansion of the 
acreage. 

Breeding work with the Egyptian type of cotton is being continued 
with the objects of developing a more productive and smoother 
seeded strain of the Pima variety and of combining by hybridiza- 
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tion the desirable characteristics of Pima and Sakellaridis, the latter 
being the finest variety grown in Egypt and the principal compet- 
itor of Pima in the long-staple cotton markets. The hybrids thus 
far obtained are uniform and possess desirable fiber properties but 
show the marked lack of fruitfulness which characterizes the Sakel- 
laridis variety when grown in Arizona. 


FIBER PLANTS. 


In the work of fiber-plant investigations emphasis has been placed 
on the future production of fibers for binder twine, the maintenance 
of supply ail improvement in quality of abaca (Manila hemp), 
and the improvement of varieties of flax and hemp. 

Binder-twine fibers —The cooperative work with the Philippine 
Bureau of Agriculture to encourage the production of machine- 
cleaned sisal and cantala fiber in the Philippine Islands is resulting 
in a steadily increasing production of these fibers. 

The machine-cleaning demonstrations conducted during 1918 and 
1919 with Government-owned' machines were followed by the estab- 
lishment of machine cleaning on a commercial basis. During the 
calendar year 1920 the Philippines produced 707 bales of machine- - 
cleaned fiber; during 1921 the production amounted to 5,138 bales; 
and during 1922 the production has been in excess of 1,000 bales per 

‘month. With the maintenance of the present. rate of production 
the Philippines during the calendar year 1922 will produce approxi- 
mently 4,000,000 pounds of machine-cleaned binder-twine fiber, or 
a supply sufficient to provide binder twine for 2,000,000 acres of grain 
crops. 

1 he quality of the Philippine machine-cleaned fiber, which was un- 
satisfactory when machine cleaning was first established in the 
islands, is now showing a marked improvement. ‘The production 
of the two highest grades of cantald fiber, grade “A” and grade 
“B,” has increased from 37 per cent of the total during the first six 
months of 1921 to 76 per cent during the first five months of 1922. 
Philippine machine-cleaned cantala and sisal fiber is now regarded 
by the Government inspectors in Manila as superior to the average 
Mexican current sisal. 

The gradual substitution of sisal for cantala in those districts 
of the Philippine Islands where climatic and soil conditions are 
adapted to sisal has been recommended by this bureau. In earlier 
years sisal plants were imported into the Philippines from the 
Hawaiian Islands; during 1920 the Department of Agriculture fiber- 
cleaning machine was placed in a sisal-producing district of the 
island of Siquijor; and in October, 1921, the Philippine Bureau of 
Agriculture officially recognized machine-cleaned sisal as a fiber 
separate and distinct from cantala. Sisal has now obtained a fairly 
substantial foothold in the Philippine Islands, and the average 
monthly production of machine-cleaned sisal has increased from 32 
bales in 1921 to 120 bales during the first five months of 1922.” 

The unsettled industrial and political conditions in Yucatan 
together with the marked reduction in the production of henequen 
fiber there serve to emphasize the advisability of encouraging in 
every way possible a continued increase in the production of binder- 
twine fiber within our own territory. 
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Abaca (Manila hemp)—The annual consumption of abaca fiber 
in the United States is approximately 500,000 bales. There is no 
satisfactory substitute for this fiber, and with the exception of a 
few hundred bales the entire world supply of abaca is produced in 
a ‘few Provinces in the Philippine Islands. Under these conditions, 
the welfare of the Philippine abaca industry becomes a matter of 
direct concern to every industry in this country that uses any form 
of manila cordage in its operations. 

The principal efforts in the work with abaca have been (1) to main- 
tain a close contact with the producers of abaca and the Government 
fiber inspectors in the Philippine Islands and with the fiber brokers 
and manufacturers of abaca cordage in this country, (2) to en- 
courage and support the work that is being done by the Philippine 
Bureau of Agriculture to maintain the production of an adequate 
supply of abaca fiber that is of satisfactory quality, and (3) to con- 
duct investigations in the Canal Zone and Panama with a view to 
the establishment of the abaca industry in tropical America. 

In certain respects there has been a, marked improvement in the 
general abaca situation during the year. Production, which declined 
nearly 50 per cent during 1921, is again nearly normal. The large 
stocks of old, deteriorated fiber in Manila, the ultimate disposition of 
which was a very serious problem, have been reduced by more than 
100,000 bales. The average quality of the abaca fiber produced dur- 
ing the year 1921-22 has been maintained at a higher standard than 
that of the previous year. In the maintenance of this standard of 
quality and in encouraging the disposition of the stocks of old 
fiber, the work of the Philippine Bureau of Agriculture has been 
an important factor. The fact remains, however. that the abaca 
planters are now receiving for their fiber prices that barely cover 
the cost of production and that the abaca industry in the Philippine 
Islands is in an unstable, if not precarious, condition. Unless there 
is some improvement in the near future there can be no doubt that 
many planters will replace their abaca with coconuts and other 
crops. 

sii investigation has been made during the year in the Canal Zone 
and Panama for the purpose of ascertaining whether it is advisable 
to attempt the production of abaca in these regions. The conditions 
cf soil and climate in the Canal Zone, while not entirely favorable, 
are such as to justify experimental nursery planting. The condi- 
tions in the eastern part of the Republic of Panama indicate that 
abaca can be produced on a commercial scale in that country. Pre- 
liminary arrangements have been made with the proper Government 
officials in the Canal Zone for the establishment of nurseries, and 
negotiations are in progress for obtaining the required propagating 
stock in the Philippine Islands. 

It has been ascertained that the so-called Manila hemp now 
cultivated in Panama is not one of the recognized varieties of Musa 
textilis, but is a plant that closely resembles the wild banana of the 
Philippine Islands. The wild banana when grown in the Philippines 
produces a fiber greatly inferior to abaca. As the more or less gen- 
eral belief that abaca fiber of satisfactory quality can be produced 
only in the Philippine Islands is based, in part at least, on a knowl- 
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edge of the inferior fiber produced by these plants, which were sup- 
posed to be abaca, this information has an important bearing on 
future experimental work with abaca. 


SUGAR CANE. 


Sugar-cane mosaic attacks sorghum, corn, several species of wild 
grasses, and probably other plants. It. has been transmitted from 
plant to plant by artificial means and also by the corn aphis in the 
sugar-cane greenhouse of the bureau. The mosaic does not remain in 
the soil and hence may be eliminated from a field by careful and 
thorough roguing, provided all other hosts are likewise destroyed. 

A plant diseased with sugar-cane mosaic does not recover; hence 
the disease will remain and be a possible source of infection as long 
as the plant is alive. The destruction of diseased plants and the 
use of healthy seed cane are the only known methods by which 
sugar-cane mosaic may be eliminated. 

Mosaic has been found in each of our cane States, and every field 
has been inspected and the degree of infection, if any, has been de- 
termined and recorded. Some of the States are cooperating in the 
control of the mosaic in the cane areas. ¢ The disease has been re- 
duced practically to the point of elimination in parts of Porto Rico 
and in the eastern and peninsula part of Florida, where the roguing 
advocated by the bureau has been practiced according to directions. 
The immune variety of cane, Kavangire, imported by the bureau 
from Argentina in 1919, is being rather generally planted and in 
badly diseased areas promises to displace the susceptible varieties. 


4 FRUITS. 
CITRUS FRUITS. 


Grapefruit ripening and storage.—Because of the fact that the 
great bulk of the grapefruit crop is marketed during a comparatively 
short period and because of certain serious difficulties which have 
been experienced in holding this fruit in cold storage, considerable 
work has been done in an effort to determine satisfactory methods 
of handling the fruit and to learn the limits of storage. Successful 
storage obviously has large possibilities, in view of the fact that 
by holding the fruit in cold storage for a considerable length 
of time the marketing period would be extended, thereby making 
grapefruit available to the consumer over a longer period and at the 
same time tending to eliminate gluts in the market which are likely 
to result from the present necessity ef disposing of the crop in a 
limited time. 

The results of the work have been very promising. The procedure 
has been to procure fruit from individual trees at different times 
and to handle comparable lots differently, both during the prestorage 
period and while in storage. Chemical analyses of the fruit have 
been made from time to time in order to determine the biochemical 
effect of different methods of handling and storing, as well as for 
the purpose of gaining information in regard to the biochemical 
processes that go on in different fruits from the time they are har- 
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vested until they are consumed. The chemical analyses show that 
grapefruit behaves very much like deciduous fruits when in cold 
storage so far as chemical changes are concerned. The acids seem 
to break down, while the sugar content remains about the same. 
In warm storage, however, the sugar seems to disappear and the 
acids to increase to some extent. One of the serious problems in 
the storage of grapefruit is the development of what is commonly 
called “ pitting.” This is the breaking down of certain cells in the 
skin of the fruit, which results in the formation of brown-colored 
pits that may be very numerous and may increase in size until many 
of them coalesce. This produces a very unattractive appearance. 
It has been determined as a result of this line of work that grape- 
fruit cured at a temperature of 60° to 65° F. in a humidity of about 55 
per cent, the curing being continued from 10 to 20 days,and then placed 
in a storage temperature of 32° F. may be kept in good condition 
for two months, thereby materially extending the marketing period. 
Fruit so handled does not suffer from pitting and comes from storage 
in an attractive condition with excellent dessert quality. The results 
of this work have been published in two papers in the Journal of 
Agricultural Research. 

Conditioning citrus fruits—The fact is becoming accepted that 
some citrus fruits reach their highest edible quality before their 
color changes from a chlorophyll green to the orange or yellow shades 
which the consumer and the public generally have come to associate 
with a citrus fruit in good edible condition. If such fruit is allowed 
to remain on the tree until the desired color appears, it may lose in 
edible quality, and it may lose the advantage of an earlier market. 
This is true particularly of Satsuma oranges and one or more early- 
ripening varieties of oranges grown in Florida. Considerable atten- 
tion has therefore been given to the working out of practical methods 
of accelerating the development of a ripe color in such citrus fruits. 
While this work has been in progress for several years, its commercial 
application has been given particular attention during the past year. 
The method of procedure is to confine the fruit in a compartment 
which can be made practically air-tight and to subject it to the prod- 
ucts of incomplete combustion of kerosene or gasoline. The effect of 
these products on the color of the fruit is to change the green shades to 
the orange or yellow shades which would develop normally at a much 
later period. This change of color is brought about in three to five 
days. The work with Satsuma oranges has been carried on in coop- 
eration with the Gulf Coast Horticultural Society and the Gulf 
Coast Citrus Exchange. This method of treating Satsuma oranges 
has been adopted on a somewhat extensive scale. Nine packing houses 
in Alabama have been equipped with conditioning rooms, and about 
two-thirds of the crop of 1921 was treated in this way. This has 
enabled the growers to complete the marketing of their crop about 
four weeks earlier than would have been the case otherwise. This is 
of importance commercially, because if left to color naturally some 
of the fruit would have been overripe and insipid in flavor. The 
best marketing conditions for this type of orange prevail earlier in 
the season than can be taken advantage of when the fruit is allowed 
to color on the tree, and by this accelerated coloring the full advantage 
of the best marketing period can be realized. 
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The conditioning of oranges in Florida, also of one variety of grape- 
fruit, was begun in a small way last season, but during the winter 
of 1921-22 work along this line was actively inaugurated in that 
State, and the process was rapidly adopted by a considerable number 
of the Florida citrus growers. The Parson Brown orange and the 
Davis grapefruit were the varieties to which the process was prin- 
cipally applied, although tangerines and Valencia oranges were also 
treated. In all, about 300 cars of citrus fruit thus treated were 
shipped from California during the winter of 1921-22. This fruit 
brought about $1 a box more than fruit from the same groves which 
was of greenish color. Tangerines which after conditioning were put 
on the market for the Thanksgiving holiday trade sold as high as 
$9 a half strap. About 10,000 boxes of Valencia oranges which were 
conditioned brought from $1 to $2 more per box than the same grade 
of fruit which was shipped as it came from the trees. About 100 
conditioning rooms have been erected in Florida. This work now 
seems to be on a sound commercial basis in Florida and in Alabama. 

Citrus improvement through bud selection—The investigational 
individual tree-performance records with the Washington Navel, 
Valencia, and Ruby Blood orange varieties, Lisbon, Eureka, and 
Villafranca lemons, Marsh grapefruit, and Dancy tangerine have 
been continued during the calendar year 1921. 

Several outstanding and important facts have been brought out 
clearly during the past year in connection with the investigational 
citrus progeny performance-record work. Buds taken from the 
normal branches of the parent tree where that tree has a sporting 
branch or branches bearing abnormal fruits or foliage produce trees 
which have been found to be extremely variable and undesirable for 
commercial propagation. In other words, parent trees which have 
sporting branches as the result of bud variation have been found to 
be undesirable for propagation, even though the buds for propagation 
are taken from the normal branches of such trees. The variable 
branches in the trees indicate inherent instability. On the other 
hand, buds taken from productive and normal trees bear fruits 
uniformly good and without marked deviation from the normal type 
of fruits and foliage. This discovery, confirming similar investiga- 
tions during previous years, has demonstrated that in the selection 
of parent trees for propagation it is essential that only those trees 
which produce uniformly good fruits be used. 

One illustration of the nature of the progeny performance records 
will suffice. From two especially desirable Lisbon lemon trees 325 
trees each were propagated in 1912. These two parent trees were 
the most productive and desirable in a 10-acre Lisbon orchard on the 
Limoneira Ranch in Ventura County, Calif. The trees were planted 
in orchard form in 1914. A systematic record of their performance 
was begun in July, 1917. During the six months following, the aver- 
age yield was 7 boxes per tree. For the calendar year 1918 the 
yield for these 650 progeny trees was 24 boxes per tree. There was an 
annual increase up ¢o and including the crop of 1921, the average for 
that calendar year being 7? boxes per tree, or more than double that 
of the ordinary tree of the Lisbon variety when grown under similar 
cultural conditions where no selection of budwood for propagation 
is practiced. 
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Satsuma oranges.——As a result of investigattons of Satsuma or- 
anges being grown in Japan, a number of introductions of new varie- 
ties have been made, and propagation of these is being pushed in 
order to test them thoroughly in the United States. The Wase 
variety, originating as a bud sport of the Owari variety, possesses 
the merit of unusual earliness combined with large size and excellent 
quality. 

Citrus-canker eradication.—As a result of the vigorous campaign 
conducted by the Gulf States in cooperation with this bureau it was 
thought that the bacterial disease of citrus trees known as citrus 
canker had been completely eliminated from areas of commercial 
citrus-fruit production, but this canker was again discovered in 
Florida on May 20, 1922, in a grapefruit orchard in an isolated citrus 
section near Davie, and since that time 14 near-by properties have 
been found infected, with a total of about 750 trees. Since the dis- 
ease is easily spread from orchard to orchard by workmen engaged 
in cultivating or picking, a rigid inspection is necessary, and a large 
corps of men experienced in canker control is now at work in Florida. 

In addition to this outbreak in Florida a few infected spots were 
found in Alabama and Mississippi, which emphasizes the necessity 
of continuing the inspection work on a more adequate scale. Louisi- 
ana has apparently eradicated canker from the commercial pro- 
ducing area, but many scattered infected trees are being found in 
isolated places. Effective eradication activities are now under way 
in Texas, and it appears that by far the larger part of the infected 
trees have been located and destroyed. Occasional outbreaks of 
canker occur in the lower Rio Grande Valley, and at present major 
efforts are being devoted to the thorough eradication of canker from 
the entire Rio Grande district. 

Mclanose and stem-end rot—F urther experiments confirm the pre- 
vious findings that spraying young fruit with Bordeaux mixture and 
oi] emulsion in combination will effectively and economically control 
both melanose and stem-end rot. This gives a new and probably the 
most satisfactory way of handling the very difficult stem-end rot 
situation as it originates in the orchard. Researches have been con- 
tinued on the stem-end rot as it occurs in the packing houses and in 
transit, and extensive data on the activities of the causal fungus are 
ready for preparation for publication. 


ROSACEOUS FRUIT BREEDING. 


The principal activities in breeding rosacéous fruits have been 
carried on in California, centering about Chico. In view of the fact 
that the work has been in progress only a comparatively short time, 
no final results can be reported, since there has not been a sufficient 
time for any of the seedlings resulting from this activity to come into 
bearing. Special consideration is being given to the stone fruits, 
particularly peaches and plums, with some attention to pears. The 
effort is to combine in hybrids, or crosses, certain horticultural 
varieties having important desirable characteristics with other varie- 
ties or species, or with introductions made by this bureau, with a view 
to obtaining combinations which will represent new qualities or im- 
provement such as will render the varieties produced of particular 
value for special purposes or for regions where the present varieties 
are not well adapted. 
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Cooperative relationships have been established with the Leland 
Stanford University whereby that institution has set aside an area 
not to exceed 20 acres of land, on which, as the needs of the work 
grow, the seedlings resulting from the breeding work will be planted, 
and certain special material desired for use in this work not obtain- 
able elsewhere will be planted and grown under conditions that will 
make it most readily available for use. The change of location from 
Chico to Palo Alto places the headquarters for the breeding work 
‘im a section where there are large deciduous-fruit interests, a section 
which is very much more favorable for the growing of the material 
resulting from breeding than was the case at Chico. It is felt that 
this arrangement will prove of far-reaching value to the work. 


APPLES. 


Apple scab was introduced into the United States from Europe, 
being first noted in New York and Pennsylvania about 1834, whence 
it spread over the northern apple section. It is still spreading in this 
country, particularly in the newer apple sections of the West. Scab 
is probably the most serious disease of apples with which growers 
have to contend. In 1920 it caused an estimated loss of 6 per cent 
of the apple crop, or 7,000,000 bushels. During the present year, 
1922, this disease is epidemic in some sections on account of the wet 
season, and the losses to the apple crop will exceed those of 1920. 
Proper spraying with lime-sulphur solution is well known to be an 
effective remedy for this trouble. 


DATES. 


The prospect of soon being able to obtain plants of the best- 
known varieties of dates adapted to American conditions has re- 
lieved the pressure for nursery stock of indiscriminate character, 
and what appeared to be a critical danger—the extensive planting of 
inferior varieties—seems now to be fairly well passed. The fact, too, 
that under the contracts made with persons handling the imported 
offshoots the increase can only be sold at specified maximum figures 
for eich variety has also tended to stabilize the nursery end of the 
date industry. 


STRAWBERRIES. 


Strawberry breeders in the United States will be interested in the 
recent introduction from Ecuador and Chile of several horticultural 
forms of Fragaria chiloensis, the Chilean strawberry. This species 
was introduced into Europe in 1714 and took part in the development 
through hybridization of the present-day garden strawberries. Pre- 
vious to the department’s recent inyestigation of the subject, no ade- 
quate study had been made of the cultivation of this berry in South 
America, where it forms in certain regions an important culture, 
nor had several choice strains which are there cultivated been intro- 
duced into the United States for the use of plant breeders. By com- 
bining these with the horticultural forms now grown in this coun- 
try new strawberries of superior shipping quality, drought resistance, 
and flavor appear likely to be secured. 
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Distinct progress has been made in the breeding of superior varie- 
ties of blueberries. About 25,000 hybrids have now been fruited in the 
testing plantation at Whitesbog, 4 miles east of Browns Mills, N. J. 
Many of them have produced berries three-fourths of an inch in diam- 
eter, several four-fifths of an inch, and one of them this year reached 
almost seven-eighths of an inch. Among these large-berried hybrids 
several have been selected for propagation. The progress of blue- 
berry culture is evidenced by the fact that during the season of 1922 
nearly a thousand bushels of blueberries were picked at Whitesbog 
and that these sold in the open market in New York at prices about 
75 per cent higher than those of wild blueberries. In the fall of 
1921 more than 250,000 cuttings of selected blueberries were made 
by nurserymen. 


AVOCADOS. 


Tt is becoming more and more evident that the future of avocado 
growing in the United States depends in large measure upon secur- 
ing good commercial varieties which are more frost resistant than 
most of those now cultivated in California and Florida. One of the 
most promising methods of producing such varieties is by plant 
breeding; another is the introduction of the hardiest commercial 
sorts from high elevations in tropical America. The bureau has 
lately introduced from the mountains of Ecuador several choice 
varieties of the Mexican avocados which seem likely to prove of real 
value. In addition, every effort is being made to aid plant breeders 
engaged in developing new forms through hybridization by supply- 
ing them with other material of this nature, including the hardy 
wild relatives of the avocado and superior varieties of the Guatemalan 
race which may be utilized in crossing with hardy forms of the Mexi- 
can to produce forms combining hardiness with good commercial 
characteristics. 


NURSERY INVESTIGATIONS. 


In view of the fact that this country has been so dependent. upon 
foreign sources for many of its fruit stocks, an attempt has been 
made to find out whether American sources of seed and American- 
grown stocks may not be produced which will have all the merits of 
the imported stocks. Furthermore, the fact has been impressing itself 
more and more that the wide seedling variation in the stocks that 
were in general use must have a very much greater influence on the 
merits of the trees propagated on them than has been supposed. 
The desirability of vegetative propagation of the better stocks is 
therefore assuming much importance. 


APPLE-STOCK EXPERIMENTS. 


In comparing the development of American-grown and foreign- 
grown apple seedlings, representative lots were secured from _prac- 
tically all the sources that were available. For example, sample lots 
of imported French crabs were obtained; also French crab seedlings 
grown in Kansas and in Iowa; seedlings from Minnesota-grown seed 
raised in Minnesota; seedlings from Minnesota-grown seed raised 
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in Kansas; and corresponding lots from Vermont, Pennsylvania, 
and various other sources. These seedlings are all being grown 
at the Bell station and their development carefully observed. Seed- 
lings of some of our commercial varieties of apples produced an ap- 
par rently satisfactory type of stock for commercial purposes, but there 
is a very wide variation in the character of the seedlings of the differ- 
ent varicties. The development of this fact may have an important 
bearing on sources of seed in this country for use in the growing of 
stocks. Possibly, however, the most important development and the 
one that promises to have the most far-reaching effect on the whole 
stock situation is the comparative readiness. with which many 
varieties can be propagated from root cuttings. Apple-root cut- 
tings as a rule send up several sprouts, and by mounding up the 
sprouts as they grow an abundance of roots develops from each 
sprout. After these have rooted they can be separated from the 
original root cutting, lined out in the nursery row, and grown inde- 
pendently. These shoots develop rapidly, and there appears to be 
no reason why they can not be handled just as seedling stocks are 
handled so far as their use in propagating apples is concerned. In 
this way the original root cuttings can be continued year after year 
as a source of new sprouts. This method of propagation also has 
promise as a means of propagating apple varieties directly on their 
own roots. 

This method of vegetative propagation is receiving possibly more 
attention than any other one feature of the stock investigations be- 
cause of its promise for the industry 


ROSE-STOCK EXPERIMENTS. 


The line of investigation with apple stocks is being followed on a 
limited seale with other fruits. It is also being employed in the rose- 
stock investigations as well as in a limited way with orange stocks. 
In the rose-stock work some of the stocks in common use are being 
grown and used in propagation for comparison, but there is much 
promis* in some species that have not heretofore been used in rose 
propagation. These are represented by species and varieties of roses 
brought together by the late Dr. Walter Van Fleet. Of these new 
stocks which look especially promising there may be mentioned the 
following: 

Rosa multifiora cathayensis, a very hardy rose of the multiflora 
type, which propagates readily from softwood and hardwood cut- 
tings and develops a very vigorous root system; Rosa odorata, intro- 
duced from China by the Office of Foreign Seed and Plant Intro- 
duction, which propagates readily by softwood and hardwood cut- 
tings; Rosa souleana, introduced from northern Chosen (Korea), 
which can be propagated from seed which germinates the first year 
and also from softwood cuttings. 

Other stocks which look promising are a setigera-wichuraiana 
hybrid of Doctor Van Fleet which propagates readily from soft- 
wood cuttings, a jackii- wichuraiana hybrid, Rosa multiflora poly- 
antha, and a vigorous-growing type of Rosa multifiora. In addi- 
tion to these promising new stocks, the experiment will include 
stocks which are now in use commercially, namely, manetti, canina, 
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Madame Plantier, Seven Sisters, Wax Rose, Ragged Robin, Rosa 
cinnamomea, Rosa setigera, and Rosa rugosa. 

While the larger part of the investigations is car rried on at the 
Bell station, work on a smaller seale has b-en located at the 
South Haven substation of the Michigan Agricultural Experiment 
Station, in cooperation with the latter, and at Norfolk, Va., in co- 
operation with the Virginia Truck Experiment Station. 


VEGETABLES. 
POTATOES. 


New varieties —From the high Andes of Colombia and Ecuador 
a considerable series of interesting potatoes has been introduced for 
the use of North American plant breeders who are working with 
this crop. This series includes a number of varieties of the chaucha 
group, a very carly maturing type from Ecuador; the yellow-fleshed 
potato, a variety of remarkably rich flavor from Colombia; and one 
or two wild forms closely allied to the cultivated potato and of pos- 
sible value for hybridizing with the latter. 

Improvement of seed stock.—About 5 000 new seedlings obtained 
in the breeding work are under test, together with a considerable 
number of the most promising selections made from earlier breeding 
work. In this phase of the work the difficulty is to get in a single 
combination high yield, high table quality, resistance to disease, and 
the other important characteristics of shape, smoothness of surface, 
etc. In many instances seedlings that are highly resistant to disease 
have proved to be light-yielding sorts and have lacked in table 
quality or in some other particular, while other seedlings which 
have had great promise in some other line have proved susceptible 
to disease. The work is continued in the expectation that through 
a combination of varieties of seedlings having desirable characteris- 
tics in the largest degree seedlings will eventually be secured in 
which these characteristics are all combined in a satisfactory measure. 

Perhaps the most immediately important and far-reaching ac- 
tivity is that having to do with the improvement of seed stock. 
By bringing together at certain places sample stocks of the seed 
supplied of the different varieties which are lar gely grown for com- 
mercial purposes and testing them under uniform conditions, it 
becomes possible to determine ‘what strains or selections are the most 
nearly free from disease and give the best yield. Through this 
method of testing under uniform conditions it is found that many 
of the commercial seed potatoes supplied, even where the stock has 
been certified, are more or less seriously diseased; and, further, there 
is a very wide difference in the yield of differ ent strains or different 
selections of the same variety. For example, at Baton Rouge, La., 
where Nebraska dry-land-grown Triumph seed stock was compared 
with locally purchased seed of the same variety, the former showed 
an.increase of nearly 96 per cent in the product as compared with the 
locally grown seed. Nebraska irrigation-grown seed gave an in- 
crease of nearly 73 per cent, and Wisconsin-grown seed an increase 
of more than 82 per cent over locally grown ‘seed. The assembling 
for testing and the selection of the highest yielding strains and 
those that are the most nearly free from disease can be carried on 
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cooperatively with much greater effectiveness than in any other 
way. By arranging cooperative activities in this phase of the potato 
work with the experiment stations that are located in the important 
potato-producing States a local interest is created, and many more 
growers are able to see for themselves the results of proper selection 
of seed stock than would be possible if this work were done in a single 
location. j 
Mosaic and leaf-roll of the potato.—Investigations of the so-called 
degeneration diseases—mosaic, leaf-roll, and related troubles of po- 
tatoes—which have been in progress for several years, show that 
this group of maladies has become the greatest handicap to potato 
improvement and causes great loss to producers throughout the 
country. The outstanding feature of the results secured is the dis- 
covery that aphids are the most effective natural means in the trans- 
mission of these diseases. In addition, it has been found by an in- 
vestigator at the Maine Agricultural Experiment Station that the 
principal overwintering host of the potato aphis is the rose. Last 
season’s observations indicated that both streak and curly-dwarf are 
closely related to mosaic and similar diseases of the potato, being 
frequently associated with them in the field and capable of trans- 
mission from diseased to healthy plants by juice transfer. Observa- 
tions have also shown that the symptoms of mosaic vary consider- 
ably on different varieties under different climatic conditions and 
at different periods of the season. Plants becoming infected during 
the latter part of the growing season, when growth has practi- 


cally ceased, will not exhibit any of the symptoms of mosaic, 


but the tubers from such hills will produce infected plants the 
following season, the disease being more severe if the affected stock 
is planted in the South. Last season’s experiments on the control of 
mosaic by roguing confirm previous results, showing that roguing 
under ordinary field conditions, with mosaic plants in adjoining 
plats, will not free such stock from the disease but will tend to 
reduce the percentage of diseased plants, provided it is done thor- 
oughly and continued throughout the season. Roguing stock in lo- 
calities where the percentage of mosaic and aphid infestation is low 
has resulted in reducing the mosaic from 10 per cent to 1 or 2 per 
cent in one season. Different varieties react differently to the dis- 
ease, but there is less resistance than was formerly thought, and 
it is necessary to know the foliage reaction of each kind. 


NEW VEGETABLES. 


Work on the introduction and establishment of the dasheen, 
chayote, and tropical yams has been carried forward vigorously, 
and many experimenters have been supplied with material for prop- 
agation. The market for dasheens is growing, not only among our 
foreign-born population who have been familiar with these vege- 
tables in their early homes but also among native Americans. Com- 
mercial shipments totaled about 10 carloads last season. A strong 
demand for tropical yams has developed since their importation was 
prohibited in 1918, and the problem now is to secure the best varie- 
ties for cultivation in this country and to find farmers who will 
grow this crop on a commercial scale. Cultivation is limited to 
Florida and adjacent States. When properly prepared, the greater 
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yam (ioscorea alata) is so similar to the white or common potato 
that an important future is predicted for it in all those regions where 
it can be grown successfully. About 350 persons are this year grow- 
ing yams, experimentally and for market, from propagating ma- 
terial supplied by the department. The chayote, a subtropical vege- 
table of the squash family, is new produced in commercial quantities 
in some of the Southern States, and the department is cooperating 
with dealers in northern cities who desire to bring this new vegetable 
to the attention of the American public. 


CUCUMBER MOSAIC. 


The investigations of cucumber mosaic during the past year were 
along lines developed as a result of the work of previous seasons. It 
has been proved that the common milkweed is an important source 
of mosaic infection for cucurbits in the field and is probably more 
important than the wild cucumber as a source of infection in many 
localities, because the milkweeds-are found in the immediate vicinity 
of cucumber fields, while the wild cucumbers are often at such dis- 
tances from the fields that infection is not certain to occur in all 
seasons. If aphids are present in the fields the proximity of the 
milkweed plants is almost certain to result in infection of the 
cucumber crop, since the aphids feed on both the cucumber and milk- 
weed. 


PLANT NUTRITION. 


QUALITY OF IRRIGATION WATER IN RELATION TO IMPERMEABLE SOILS. 


It has become increasingly apparent that the quality of the water 
used in irrigation is an important factor in the suecess or failure of 
agricultural production on irrigated land. On many of the older 
irrigated areas and even on some of those but recently put under 
irrigation extensive tracts of land have become relatively unproduc- 
tive because of troubles associated with the accumulation of the so- 
called alkali salts. These difficulties are sometimes manifestly due 
to alkali; that is, to the fact that the quantity of soluble salts in 
the soil is so great that the soil solution becomes too concentrated 
to permit crop plants to grow. It has been found also that the 
alkah salts have other injurious effects, particularly as regards the 
movement of water through the soil. 

In view of the fact that the application of irrigation water con- 
tinually adds soluble salts to the soil it is important that some of the 
water applied should percolate through the soil to carry away the 
dissolved salts. Unless this occurs it is inevitable that salt will 
accumulate in the soil as a result of irrigation. A system of irri- 
gation practice to be continually successful requires that the soil be 
kept in such a condition that the irrigation water may readily perco- 
late into it and at least a part of the water pass on through the 
surface layers of soil to carry away the dissolved salt. 

Tt has been demonstrated by investigational work, both in the 
laboratory and in the field, that the permeability of the soil to water 
is influenced by the quality of the irrigation water with respect to 
its dissolved salts. en the dissolved salts are chiefly salts of 
calcium and magnesium the effect on the soil is to keep it permeable 
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to water and thus to prevent the accumulation of salts in harmful 
quantities if sufficient irrigation water is applied to leach the sur- 
face soil, at least occasionally. On the other hand, if the dissolved 
salts in the irrigation water are chiefly salts of sodium, the effect on 
the soil is to make it colloidal, in which condition it absorbs water 
so slowly that the leaching out of the, dissolved salts is difficult or 
impossible. 

In the light of these results it has been possible to recommend the 
treatment of irrigated land to prevent injury when the irrigation 
water is deficient in calcium and magnesium salts and to correct con- 
ditions of impermeability that have developed. 

The application of calcium sulphate, or gypsum, in small quantities 
serves to prevent the injurious effects on the soil of the irrigation 
water that is deficient in calcium and magnesium salts. The same 
treatment is often beneficial, slowly and to a limited extent, in cor- 
recting conditions of impermeability that already exist. When the 
condition of impermeability is serious the action of the gypsum is 
often very slow, because of the fact that it is not very soluble. For 
such conditions it has been found that aluminum sulphate is more 
effective than calcium sulphate in flocculating the soil colloids and 
making the soil more permeable to irrigation water. 

It may be remarked that the calcium-sodium ratio of a stream is 
a much more constant factor at any given point than is the total] 
salt content. When irrigation water contains more sodium and 
potassium than calcium and magnesium, there is danger that its 
continued use may cause the land to become hard and impermeable 
to water. Some of the important supplies of irrigation water in 
the United States carry more sodium and potassium than calcium 
and magnesium, and difficulties of hardness and impermeability of 
the soils are developing from the use of such water. 


RELATION OF SOIL SOLUTIONS TO THE GROWTH OF PLANTS. 


In the field study of the comparative effects of different crop plants 
on the yields of other crops following in the rotation, some notable 
differences have been obtained in the “ carry over” or residual fer- 
tilizing effects of hairy vetch, crimson clover. cowpeas, and soy 
beans on the small grains when tobacco, potatoes, and corn are the 
intervening crops. Moreover, in these and in other cropping com- 
binations the generally unfavorable effect of corn, as compared with 
potatoes and tobacco, on the yields of crops following in the rota- 
tion has been a striking feature. These “ crop effects” do not seem 
t» be fully explainable on the basis of relative draft on the soil’s 
supply of plant-food elements. For example, the tobacco crop re- 
moves much larger quantities of the plant-food elements than the 
potato crop, but better yields of potatoes are obtained after tobacco 
than after potatoes themselves. 

The nutrition of plants from the standpoint of ionization phe- 
nomena has been investigated, and the results indicate that plants 
are not restricted to the concentrations of the soil solutions in imme- 
diate contact with the roots or brought to the roots by the move- 
ment of water, but may draw upon concentrations of solutions located 
at some little distance from the roots. 
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Other results of interest are that wheat plants make a more satis- 
factory growth with an intermittent food supply than when the 
supply is continuous, that pure ammonia is very toxic to the growth 
of wheat seedlings, a fact that has a bearing on the deleterious 
effects often noted from the use of fresh manure, and that the 
phosphorus in raw rock phosphate is made available by the presence 
of carbon dioxid. This last fact furnishes an explanation of the 
beneficial results of combining manure with raw rock phosphate, 
the bacteria of the manure liberating the necessary carbon dioxid., 


CHLOROSIS DUE TO MAGNESIUM DEFICIENCY. 


In further work on the significance of magnesium as a constituent 
of fertilizers for tobacco and other erops it has been found that corn, 
like tobacco, develops characteristic pathological symptoms on cer- 
tain soils when magnesium is omitted from the fertilizer. It has 
been discovered also that a proper balance between the supply of 
magnesium and sulphur in the fertilizer or soil is a factor of im- 
portance in plant growth and that this balance is likely to be greatly 
affected by the amount of the seasonal rainfall. In relatively dry 
seasons symptoms of sulphur deficiency are more evident, while in 
wet seasons magnesium deficiency becomes more acute, probably be- 

cause of the sulphur brought into the soil by rain in conjunction 
with the loss of magnesium by leaching. As a result of field-plat 
tests carried out in most of the important tobacco-growing sections, 
in which chemically pure salts were used instead of the usual com- 
mercial-fertilizer materials, it has become evident that under certain 
conditions magnesium deficiency may result in serious damage to 
tobacco, even on newly cleared land, and the crop is subject to 
injury from this cause in various localities. It has been demon- 
strated that the necessary quantity of magnesium for correcting this 
deficiency may be readily supplied by using in the fertilizer potash 
salts containing appreciable quantities of magnesium or by the 
application of magnesian limestone to the soil. It is obvious, 
therefore, that the ‘element magnesium must be taken into account 
both in the general problem of. liming and in the proper choice of 
commercial-fertilizer_ materials, particularly in the use of highly 
concentrated fertilizer formulas. 


DEVELOPMENT UNDER ARTIFICIAL LIGHT. 


Continuing the investigations on the effects of the relative length 
of day and night on plant growth, fairly extensive experiments have 
been undertaken on the response of woody perennials to this factor, 
especially with reference to such problems as the basis of winter 
hardiness, the natural distribution of plants, and their flowering 
and fruiting habits. A method has been developed for growing 
plants to maturity with artificial ight as the only source of illumi. 
nation, thus making possible the better control of all environmental 
conditions and thereby facilitating plant physiological research. 
Application of this process to a number of species shows that in- 
itiation of flowering and fruiting and other characteristic responses 
to differences in duration of the daily illumination period are 
brought about as readily with artificial illumination as with sunlight 
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Effects of different lengths of day upon the growth and reproduc- 
tion of the corn plant have been studied. It has been found that the 
various types of corn react very differently and that such differences 
must be taken into account in acclimatizing corn and determining 
the adaptability of varieties. 


EFFECT OF BORAX ON FERTILIZERS. 


Investigations of the effect of borax on different crops and in dif- 
ferent quantities under a variety of soil conditions and_ climatic 
factors have been concluded. The results show that the injuries re- 
ported during the war were primarily due to the borax contained 
in the fertilizer in proportions exceeding 10 pounds per acre, although 
in many experiments much smaller quantities often caused some of 
the symptoms of borax poisoning to appear. Under moist soil con- 
ditions or rains following the application of the fertilizers the 
effect of the borax is much less than where dry conditions obtained. 
The potash sources which carried this borax into the fertilizers are 
now so purified that the quantity of borax contained in them is 
negligible. The elimination of borax from fertilizers to a safe limit 
has been accomplished, and no further damage need be feared from 
this source. 

FOREST DISEASES. 


BLUE STAIN OF YELLOW PINE AND GUM. 


“ Blue stain,” caused mainly by the fungus Ceratostomella, is the 
most important degrading factor in air-seasoned southern yellow 
pine and causes deterioration of many other kinds of Jumber. In 
the South, the control of staining and molding fungi is perhaps the 
biggest problem in the industry. In air-seasoned pine and gum two: 
thirds of the stock becomes blued. Blued gum sells for $2.50 to $4 
per thousand board feet less than “ bright ” stock, and exporters will 
not take stained stock at all. Anywhere in the country where jum- 
ber is cut, if the conditions of humidity and temperature are favor- 
able, blue staining and molding will occur unless special preventive 
measures are taken. 

DECAY IN DOUGLAS FIR. 


In the States of Oregon and Washington alone there is a stand of 
Douglas fir aggregating 505,000,000,000 feet board measure, which 
amounts to nearly one-fourth of the remaining stand of saw timber 
in the United States. Much of this is overmature, and the loss 
through decay in such stands is enormous. A loss of 20 per cent 
from decay in overmature stands is common, and in some cases the 
loss may reach 50 per cent or more, making profitable logging im- 
possible. This large percentage of defect often leads to gross error 
In cruising timber and scaling logs. 

It has een determined that all but a very small portion of the 
loss through decay is caused by the ring-scale fungus (Trametes 
pind). It has been found, contrary to the general belief among 
timbermen, that whenever this decay occurs in a living tree it is 
accompanied by outward visible indications of its presence. Apply- 
ing this knowledge makes it possible to cruise timber and scale logs 
with much greater accuracy. 
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This study is now being carried forward to determine the age at 
which Douglas fir becomes subject to extensive decay. The determi- 
nation of this age will enable stands to be cut before there is any 
appreciable loss and at the same time permit the trees to attain 
maximum size. Equally important is the periodic rate of increase 
in the Joss through decay after this age has been passed. Such in- 
formation will be of the highest value to the Government and to 
holding companies with extensive stands of mature or overmature 
timber, enabling them to estimate the loss in their holdings and to 
adapt their plans accordingly. ; 


CHESTNUT BLIGHT. 


The southward spread of the chestnut blight has been steady, and 
data have been accumulated to answer the very numerous questions 
as to how much time it will take for the disease to reach @ given 
locality, in order that owners of forest stands and the industries of 
that locality that are dependent on the chestnut may have time to 
readjust themselves. The experiments on breeding resistant and 
immune chestnuts continue, and search is being made for other re- 
sistant or immune chestnuts, both in the United States and in other 
countries. The most hopeful results obtained so far consist in the 
discovery of certain surviving resistant American chestnut trees, 
which are being propagated. 


WHITE-PINE BLISTER RUST. 


White-pine blister rust is a destructive plant disease that reached 
America about 1900; it was introduced from Europe on infected 
white-pine nursery stock which was planted in many places in the 
eastern United States. The blister rust was first observed on cur- 
rants at Geneva, N. Y., in 1906, and three years later was discovered 
on planted white pines. In 1913 it was found attacking native white 
pines, but its wide distribution was not suspected until the late fall 
of 1915, when the rust was discovered on currant and gooseberry 
bushes and white pines over a large area in Massachusetts and New 
Hampshire. Up to this time efforts had been made to stamp out the 
disease in pine plantations where it was known to be present. This 
policy was abandoned in the East when general scouting in 1916 
showed that the disease was widespread on native host plants in the 
Northeastern States. As a result, experimental control work was 
begun in 1917 in cooperation with the affected States in the hope of 
developing practical methods of control which would assure the 
continued production of the white-pine crop. 

Since then practical measures have been developed for the control 
of this disease under eastern conditions, consisting of the eradication 
of currant and gooseberry bushes within 900 feet of the pines. Con- 
trol measures can be applied by pine owners at a cost sufficiently low 
to justify their general application, and any stand of white pine. 
large or small, can be adequately protected. 

In the Eastern States there are more than 21,000,000,000 board 
feet of white pine, estimated to be worth $276, 000 000, as well as a 
very large acreage of young growth. In many sections white pine 
is an important farm crop, providing a source of ready money, keep- 
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ing the farmer's labor and teams busy during the winter, and giving 
him a profitable income from much of his land, which is suitable 
only for the growing of timber. White pine has been used extensively 
in reforestation and produces the most profitable forest crop that 
can be grown in the infected regions. 

The development of practical control measures will not assure the 
continued production of white pine unless they are applied generally 
by pine owners within the next few years. To accomplish the general 
control of the disease, pine owners must be convinced of the danger 
from blister rust, must be instructed in the best methods of control. 
and persuaded to take immediate and concerted action to save their 
pine crops. Any pine owner .can apply control measures, but to do 
- effective work he must be able to identify the disease in its early 
stages and to recognize the different kinds of wild currants and 
gooseberries, as well as know the habits of growth and the best 
methods for finding and removing these bushes. The lack of this 
special knowledge on the part of the average pine owner, coupled 
with the deceptive nature of the disease, makes it difficult for him 
to realize the danger and the need for prompt action to protect the 
white-pine crop in infected regions. .To meet this situation an in- 
tensive campaign of education and demonstration has been under- 
taken in cooperation with the Northeastern and Lake States that will 
bring to pine owners, through personal contact, the information and 
instruction they need to combat the blister rust adequately and pre- 
vent extensive damage to the white-pine crop. 

The outstanding feature of the white-pine blister-rust situation 
during the past year was the discovery of this destructive disease in 
southwestern British Columbia and the Puget Sound region of 
Washington. This bureau, in cooperation with State and Canadian 
authorities, has taken prompt action to determine the extent of the 
infected area and, if possible, to control or eradicate this new out- 
break of the disease. The age of infections found on pine trees proves 
that the disease was present in British Columbia in 1916, prior to 
the enactment of the Canadian blister-rust quarantine, and the rust 
has extended its range into the State of Washington. 

The Federal quarantine (No. 26) which prohibits the moveuent 
of blister-rust host plants from States east of and including Minne- 
sota, Lowa, Arkansas, and Louisiana and interstate to points west cf 
the quarantine line has been continued, to prevent the introduction 
and spread of the disease in uninfected regions. In cooperation 
with the Federal Horticultural Board 70,180 shipments of nursery 
stock were examined for blister-rust host plants during the past 
year, and 135 shipments in violation of the quarantine were inter- 
cepted. These were returned to the consignor or destroyed by the 
consignee or State officials. The number of violations by nursery- 
men was reduced from 81 per cent in the spring of 1921 to 51 per 
cent in the spring of 1922. The increasing effectiveness of the quar- 
antine is shown by this marked reduction in the number of violations 
by nurserymen. Practically all violations are found to result from 
neglect or carelessness, and this condition. when brought to the atten- 
tion of nurserymen, has been corrected through improved business 
methods. In conducting this work cooperation has been given by 
the Post Office Department, common carriers, nurserymen, and State 
officials. 
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The appearance of the blister rust in the Northwest directly men- 
aces seven different species of five-needled pine that are native to the 
Rocky Mountain and Pacific Coast States, all of which are suscep- 
tible to the white-pine blister rust. The present total merchantable 
stand of western white and sugar pine, the principal commercial 
species, 1s estimated at over 57,000,000,000 board feet, with a stump- 
age value of $228,400,000, about half of which is owned by the 
Federal Government. Even more important from the standpoint 
of future forest production are the 12,000,000 to 13,000,000 acres of 
second growth in which western white and sugar pine will form an 
important part of the timber crop. 


RUBBER. 
A HARDY RUBBER TREE FROM CHINA. 


The need of developing home supplies of rubber is becoming recog- 
nized, in view of the danger of complete dependence on the remote 
East Indies for this essential raw material. It is known that sev- 
eral species of rubber-producing plants can be grown in the United 
States if practical methods of utilization can be devised. One of 
the hardiest species is the Chinese rubber-bark tree (Hucommia 
ulmotdes), which produces a gum of potential value, with qualities 
somewhat intermediate between rubber and gutta-percha. This tree 
is deciduous and is not affected by low winter temperatures in the 
vicinity of Washington, D. C., though the flowers may be killed by 
late frosts, so that seed is not set every year. As the trees are of 
separate sexes and are wind pollinated the production of seed on 
isolated trees is not to be expected. Suppression of the terminal 
bud of each shoot is another peculiar and apparently normal habit 
of this tree and not an indication of frost injury, as might be inferred. 


UTILIZATION OF THE CENTRAL AMERICAN RUBBER TREE. 


The Central American rubber tree (Castilla) is considered inferior 
to the Para rubber tree (Hevea) for purposes of commercial cultiva- 
tion by methods employed in the East Indies, but Castilla may have 
a special value in developing rubber reserves in tropical America. 
Such reserves of rubber should be available in regions contiguous to 
the United States in case of emergencies that might interfere with 
communication or with the production of rubber in the East Indies. 
For emergency use Castilla would have an advantage in yielding its 
latex more readily and in the lower cost of collecting. Investigation 
is needed to improve the methods of extraction that might give the 
tree a better agricultural status. Study of the habits and distribu- 
tion of different species of Castilla shows that they occupy a wide 
area in the lowlands of Central America and southern Mexico, includ- 
ing many districts that have very few people, so that the forests are 
left undisturbed and could be utilized as rubber reserves, either by 
planting or by preserving the natural forest growth of Castilla. 


SERVICE ACTIVITIES. 
CONGRESSIONAL SEED DISTRIBUTION. 


During the fiscal year 1922 there were distributed on congressional 
and miscellaneous requests 11,198,385 packages of vegetable seed and 
2,015,115 packages of flower seed, or a total of 13,213,500 packages, 
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each containing tive packets of different kinds of seed. There were 
also distributed 14,880 packages of lawn-grass seed and 11,444 pack- 
ages of imported narcissus and tulip bulbs. These seeds were pur- 
chased on competitive bids, as heretofore. Each lot purchased was 
thoroughly tested for purity and viability before acceptance by the 
department, and tests of each lot of seed were conducted on the 
department’s trial grounds to determine trueness to type. 

The work of packeting, assembling, and mailing the vegetable and 
flower seed was done by a private contractor at the rate of $2.3535 a | 
thousand packets, including the furnishing of the packets and 
envelopes. 

NEW AND RARE FIELD-SEED DISTRIBUTION. 


A distribution of new and rare field seeds was made throughout 
the entire United States, having for its object the dissemination of 
seed of new and rare field crops, seed of improved strains of staple 
crops, and high-grade seed of crops new to sections where the data 
of the department indicate such crops to be of considerable promise. 
Each package contained sufficient seed for a satisfactory field trial, 
and the recipient was urged to use the seed, if feasible, for the pro- 
duction of stocks for future plantings. A report card and a circular 
giving full directions for the culture of the crop accompanied each 
package of seed. 

Only seed of new crops or improved strains of standard crops 
were distributed. These included varieties of alfalfa, field beans, 
sweet clover, cowpeas, velvet beans, field peas, pasture and hay 
grasses for the South, millets, sorghums, and cotton. The outstand- 
ing results of the past year’s distribution were accomplished through 
the distribution of new varieties of soy beans. The soy-bean oil 
industry, which is now being developed in the Corn Belt, has been 
materially assisted by the wide dissemination of improved varieties 
of soy beans through the agency of the department’s new and rare 
seed distribution. The Victor cowpea, an improved variety devel- 
oped by the department, is continuing to prove exceptionally prom- 
ising, and it is believed that it will be very generally used in many 
parts of the South where cowpeas are largely ¢ erown. 

During the year 101,000 packages of new ‘and rare forage-crop 
seed and 96,000 packages of cotton seed, or a total of 197,000 pack- 
ages, were distributed. 


SEED TESTING. 


During the fiscal year 1922 the seed-testing laboratories of the 
bureau received and examined 29,671 samples. of seeds. Of these, 
17,100 came to the laboratory at Washington, D. G., ‘and 12,571to 
the five branch seed- testing laboratories maintained in cooperation 
with the State institutions. These samples represent both vege- 
table and field® seeds from farmers, seed dealers, and investigators, 
to whom reports of analyses were sent, showing the presence of weed 
seeds and worthless material, or the ger mination, or both, as requested. 
Through this service the work of the seed- testing laboratories is 
immediately applied to practical agriculture. A total of 5,962 sam- 
ples of veget ane seeds was purchased and tested for germination, 
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and the results of these tests will be published. Some of these seeds 
(garden peas) were also field tested for trueness to name. Sweet- 
corn samples are being grown for field stands and observation as to 
the presence of disease. 


ENFORCEMENT OF THE SEED IMPORTATION ACT. 


The total importations of forage-plant seeds subject to the seed 
importation act were 7,333,3334 pounds, or approximately 20' per 
»cent greater than the previous year. Of all red clover imported 25 
per cent was of Italian or igin; 6,000,000 pounds less red clover and 
2,000,000 pounds less crimson clover came in this year than last. 
This decrease was offset by increases of more than 6,000,000 pounds 
of alfalfa and 3,000,000 pounds of alsike-clover seed. Of orchard- 
grass seed 3,000, 000 pounds were imported, against none during the 
Bie woue: year. White-clover, millet, rape, and rye-grass seed showed 
increased imports. 


DEMONSTRATIONS ON RECLAMATION PROJECTS. 


Demonstration work has been conducted during the past fiscal year 
on 11 Federal reclamation projects, as follows: Minidoka, Idaho; 
Umatilla, Oreg.; Uncompahgre, Colo.; Huntley, Milk River, and 
Sun River, Mont. : Shoshone, Wyo se "North Platte. Nebr. -Wyo.: ; 
Bellefourche, S. Dak. : ; Newlands, Nev. : ; and Yuma, Ariz. Full- 
time men have had charge of the work on the Minidoka, North 
Platte, Uncompahgre, Newlands, and Shoshone projects, while on 
the others, owing to limited funds, part-time men only could be 
placed, to handle “special problems needing attention. 

With the exception of the irrigation work conducted on the Milk 
River and Sun River projects in “Montana and the Umatilla project 
in Oregon, the field men have confined themselves almost entirely to 
the development of the live-stock industries. The reason for placing 
so much emphasis on live stock is that crop disposal is one of the 
big problems confronting project farmers. Their long distance from 
the large consuming centers, coupled with excessive freight rates, 
makes unprofitable the shipment of bulky products, such as forage 
crops. The greater part of the land on most of the projects is devoted 
to forage crops and pasture. Representatives of this bureau have 
endeavored to impress upon the farmers the need of keeping sufficient 
live stock on their farms to enable them to dispose of their forage 
crops profitably. 


REPORT OF THE FORESTER. 


Unitep States DerparTMENT OF AGRICULTURE, 
ForEsT SERVICE, 
Washington, D. C., September 30, 1922. 
Sir: I have the honor to transmit herewith a report of the work in 
the Forest Service for the fiscal year ended June 30, 1922. 
Witiiam B. GREELEY, 
Forester. 
Hon. Henry C. WALLACE, 
Secretary of Agriculture. 


NATIONAL FORESTRY POLICY. 


Every year makes the forest problem of the United States more 
clear. Its main features are: 

1. The rising cost of timber products due primarily to heavier 
transportation charges from more and more distant sources of supply. 

2. ‘The unproductive condition of immense areas of land which are 
not adapted to agriculture. 

The cut of lumber is decreasing in all the Kastern States; in prac- 
tically every State west of the Great Plains it is increasing. The 
large sawmills of the country are in full migration westward to the 
last great virgin timber supply on the Pacific coast. During the past 
30 years the pineries of the South have been the mainstay of the 
densely populated Central and Hastern States for the softwood lum- 
ber used in building, in general construction, and in many manufac- 
tures. Their cut is dwindling. Every year scores of sawmills are 
dismantled. The rapid increase in lumber shipments through the 
Panama Canal foreshadows the time, in the near future, when the 
principal source of softwood lumber for the-entire Nation will have 
shifted to the west coast and the average freight cost paid by the 
home builder or manufacturer will have advanced to a new and 
higher level. 

en the coniferous virgin timber of the far West is exhausted in 
its turn, if the principal source of supply shifts to Siberia or South 
America the transportation conditions which control the present lum- 
ber market will become different only in degree. Further, as the 
sources of supply become more restricted and more distant from the 
rincipal centers of consumption, opportunities for competition are 
essened; and temporary shortages due to bad seasons, labor troubles, 
or congestion of transportation facilities are more probable and more 
severe. Thus the conditions of the trade become more favorable to 
monopolistic control, to violent market fluctuations, and to high 
prices. And we are dealing with a basic raw material, as widely used 
and as necessary to national existence as coal. 
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The accessible timber of the world is inadequate to the requirements 
of modern civilization. We now draw one-third of our paper from 
Canada. The northeastern paper mills have already been seriously 
handicapped by the embargo against the export of pulpwood cut on 
crown lands, which form a large part of the Canadian forests. There 
is likelihood that this embargo will be extended to all forest lands in 
the Dominion, completely shutting off raw wood from Canada as a 
source of supply for the paper industry of the United States. This 
illustrates the hazard of becoming dependent upon foreign supplies of 
timber. 

The problem of unproductive land left m the wake of the sawmills 
or abandoned by the farmer has assumed enormous proportions. 
Our merchantable timber is being cut at the rate of four or five 
million acres annually, and enormous areas of logged-off land have 
accumulated which are not fit for cultivation but on which little or 
no new timber is being grown. The extent to which these millions 
of acres of idle land have been swelled by the ebbing tide of cultiva- 
tion in many States is not generally realized. Between the census 
years of 1910 and 1920 the total area of improved farm land increased 6 
per cent, due to agricultural expansion in the South and West and to 
the stimulus of war-time demands for crop production; but in 18 of 
the Eastern and Hast Central States the improved farm land shrank 
at the rate of 800,060 acres a year. New England lost 32,000 farms, 
with a net decrease during the 10 years of over a million acres of 
improved land. There can be no question as to the steady contract- 
ing of cultivation in a considerable number of the oldest and most 
populous States and the consequent lapse of large areas of land into 
partial or complete idleness. What to do with unused and unpro- 
ductive land is one of the most fundamental economic and social 
problems of the United States. 

Including burned and cut-over areas and abandoned fields which 
once grew timber, one-third of the soil of the Union is forest land. 
And three-fourths of it lies in the Mississippi Valley and eastward to 
the Atlantic coast, in the very States having the densest population 
and the largest consumption of timber products. Over 40 per cent 
of New York and Pennsylvania is forest land. Seventy-five per cent 
of Maine and of New Hampshire is forest land. From 45 to 70 per 
cent of the area of each of the South Atlantic and Gulf States is 
forest land. The use of these vast areas of nontillable land for grow- 
ing successive crops of timber would kill two birds with one stone. 
It would insure ultimately a supply of forest products adequate for 
all national requirements; and it would go far toward maintaining a 
virile rural population and stable rural communities in the regions of 
inferior soil and limited agriculture. 

The working out of a vast economic problem of this character will 
necessarily require a long time and can be only partially accomplished 
or influenced by public action. Steady progress is being made from 
year to year in the protection of-forest lands from fire, particularly 
through increased State and Federal appropriations, the encourage- 
ment given to private protective effort by public cooperation, and 
the enactment of better State laws for reducing the hazard caused 
by logging débris. Nation-wide fire protection was given a strong 
impetus during the past year by a threefold increase in the appropria- 
tion for Federal cooperation with the States in protecting the forested 
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watersheds of navigable streams. This appropriation is expendable 
‘only in States which at least match the Federal funds, and has been 
the cause, since its initiation in 1911, of a constantly widening circle 
of forest protection through public and private cooperation. But 
while ground is being gained and held, it must be recognized squarely 
that our national task of forest protection is still less than half per- 
formed and that the recurrent burning of forest lands remains the 
greatest handicap upon general reforestation. 

Undoubtedly the second greatest drawback upon timber growing 
in the United States is the deterrent effect of the property tax levied 
year after year upon land bearing young trees. One of the outstand- 
ing needs of the situation is a system of taxing growing forests under 
which the principal burden will fall at the time of harvesting the 
matured crop but which is so adjusted as to be equitable to other 
classes of taxpayers and to meet the needs for public revenue. Karn- 
est efforts to devise an adequate plan for taxing forest lands are now 
being made in at least a dozen States; and the Forest Service is 
engaged in a nation-wide study of the subject with the purpose of 
aiding local agencies and promoting a sound public conception of the 
problem. 

A survey of lands, forests, waters, and wild life in northern Michi- 
gan has been undertaken by the State with a view to ascertaining 
the exact situation as to soil conditions, forest and game resources, 
denuded and unproductive land, agricultural and timber-growing 
possibilities, and opportunities for recreational development. This 
survey will afford the basis of a comprehensive State policy for deal- 
ing with its natural resources. It is an example of what should be 
done in every one of the 39 States which contain important areas 
of forest land. 

There have been many other recent indications of public interest 
and effort in response to the clearer conception of the situation as to 
timber shortage and idle land. Movements are in progress to secure 
forestry laws in Florida, Georgia, Mississippi, and Missouri, and to 
extend and strengthen legislation favorable to reforestation in many 
other States. The creation of additional State forests is receiving a 
strong impetus in Texas, Minnesota, and California, while in New 
England the establishment of town forests is gaining noticeable 
headway. Meanwhile the pressure of purely economic forces is 
having a gradually more marked effect in stimulating the growing of 
timber crops, particularly in the Northern and Eastern States. The 
aeeeeert planting of forest trees is increasing from year to year. 
Thousands of farmers and other small owners are more or less sys- 
tematically reforesting their inferior lands. A considerable number of 
far-sighted companies engaged in the manufacture of timber products 
or in other industries which require wood have embarked upon the 
reforestation of their lands upon an extensive and well-planned scale. 

These facts illustrate the many angles of the forest problem and 
the many factors which will contribute to its ultimate solution. We 
are still far short of a balance between timber use and timber growth, 
and the inroads upon the remaining supply of stumpage will doubt- 
less be accelerated as building and industrial activity assume more 
normal proportions. Yet real progress is being made in the amount 
of young forest growth in the United States, which will ultimately 
contribute to the timber supply. 
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In the specific work of the Forest Service bearing upon the na- 
tional situation, the most striking advances during the past year’ 
were the threefold expansion of forest protection in cooperation 
with the States and the enactment of a general forest exchange law. 
This legislation will make possible a substantial consolidation of the 
existing national forests and their ultimate extension through the 
inclusion of private cut-over lands within their exterior boundaries. A 
significant step was recorded in the acquisition of additional national 
forests under the act of 1911 through the approval of the purchase of 
74,000 acres in western Pennsylvania, on the Ohio watershed, which 
will form a nucleus for the Allegheny National Forest. The service is 
continuing the nation-wide study, in cooperation with State foresters, 
timberland owners, and other agencies, of the barriers to refores- 
tation which exist in each important forest region, and of the methods 
of cutting and fire protection which are necessary to keep the various 
types of forest land productive. One of the results of this investi- 
gation will be to formulate in as definite terms as practicable the 
measures which may equitably be enforced by public regulation in 
each region to keep up the productivity and usefulness of its forest 
lands. 

During January, 1922, extended hearings were held by the Com- 
mittee on Agriculture of the House of Representatives on the need 
for additional Federal legislation dealing with the national forestry 
situation. It is earnestly to be hoped that a constructive measure 
will be brought before Congress as the result of these hearings. 
It is urgent that aggressive national leadership be exerted in meeting 
what is steadily assuming the proportions of a grave national menace. 
Our national policy of forest conservation has been a matter of slow 
but sustained growth for over 30 years. It is not to be expected 
that its remainmg chapters can all be written at once, and particu- 
larly that the extent and manner of exercising public control over 
private forest lands and industries can be settled in any final way 
until public sentiment shall have been more definitely and maturely 
formed on this subject. But there can be no question as to the 
wisdom or urgency of immediate levislative action on certain fun- 
damental steps in any adequate Federal program of reforestation. 

The immediate needs are: 

1. The extension of Federal cooperation with States in forest 
protection on a scale commensurate with the national interests at 
stake and with a broader legislative basis adapted to the practical 
requirements of the situation. Such cooperation should not be 
restricted to the watersheds of navigable streams and should be con- 
tingent upon compliance by the cooperating States with standards 
established by the Secretary of Agricuiture. 

2. An enlarged scale of national forest purchases under the act of 
March 1, 1911, in order that the benefits of Federal forest ownership 
may be more widely applied in critical, or ‘‘key,’’ areas. 

3. The extension of forest protection and management to all lands 
now under national ownership or control whose greatest utility lies 
in the growing of timber or protection of watersheds. This should 
include not only the forested lands still in the unreserved public do- 
main, but also those within military or naval reservations, recogniz- 
ing the prior service of lands of the latter class for national-defense 
purposes. 
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4. Cooperation with the States in growing and distributing forest 
planting material, in order that this important means of reforestation 
may be more widely employed. 

5. Provision for enlarged research in the growing and use of timber. 
The investigative agencies of the country are now unable to keep pace 
with the demands of timber growers and timber-using industries for 
the technical information needed to direct soundly their undertak- 
ings. The availability of accurate scientific data underlies every 
offort for the conservation of existing timber supplies and the grow- 
ing of new timber crops. 


FORESTRY IN ALASKA. 


Good progress was made during the year in collecting the informa- 
tion essential to the practicable development of the Tongass National 
Forest, which occupies most of the heavily timbered panhandle of 
Alaska. The merchantable timber on this forest includes at least 
100,000,000 cords of western hemlock and Sitka spruce. Fully 90 
Eo cent of this timber is admirably adapted for use in the manu- 
acture of wood pulp and paper. It is estimated that this forest 
alone can furnish perpetually an annual yield of print paper equal to 
one-third our total national consumption. 

As a step toward the establishment of the industry the Tongass 
National Forest was last year tentatively divided into 14 zones, each 
embracing sufficient timber to furnish a large paper mill with a 
ethane supply of raw material. The lines of each zone have 

een so drawn as to include water powers sufficient to meet the 
requirements of manufacture. In the further development of this 
plan, the service has had two crews in the field, one estimating and 
appraising the timber in each zone, while the other, headed by a 
hydroelectric engineer, has been examining and surveying water- 
power resources and preparing maps and reports covering each power 
site in detail. The Federal Power Commission is cooperating with 
the Forest Service in securing the water-power data. This work is 
not only providing reliable information regarding the water power 
available for a local paper industry but also has resulted in the dis- 
covery of a number of valuable water-power sites not heretofore 
known to exist, notably one permitting the development of from 
22,000 to 24,000 horsepower at a very low cost. 

Economic conditions during the past year have not been favorable 
to the launching of a pulp and paper industry in Alaska. Business 
in the Territory has encountered the same difficulties as in the States. 
The drop in the market price of wood pulp last year resulted in the 
temporary closure of the one pulp mill in Alaska. Ocean freight 
rates are an important factor in marketing such a bulky product, 
but it appears probable that the local industry will be more suc- ~ 
cessful if it includes the manufacture of pulp into paper. Evidently 
this belief is shared by a number of responsible concerns which have 
submitted applications for the purchase of pulpwood from the 
Alaska National Forests and applications for water-power licenses 
for the purpose of manufacturing both pulp and paper. As soon 
as they are satisfied that business conditions are stabilized, including 
a stable labor and money market, it is reasonable to expect the 
extension of this important industry to southern Alaska. Best of 
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all, the industry when established will be upon a permanent basis, 
each mill being assured a perpetual local supply of raw material at 
a reasonable price. The national forest contract offered is entirely 
acceptable to experienced paper manufacturers, who have no fault 
to find with the terms of sale established by the Government. 

Meanwhile 86 per cent of the lumber used in Alaska is cut from the 
Government forests, and Sitka spruce. from the Tongass National 
Forest is finding an outlet in the markets of the world. The sawmill 
at Wrangell during the past summer made a shipment of 45,000 feet 
board measure of Sitka spruce for the London market, and another lot 
of 450,000 feet board measure was shipped from Wrangell through 
Prince Rupert to eastern points. During the latter part of August and 
September a 5-masted schooner was loaded at Ketchikan, Alaska, with 
a cargo of approximately 1,800,000 feet of spruce for the Australian 
market and 3,000,000 feet more will be shipped in December from the 
same mill. This lumber was all cut and manufactured locally from 
timber purchased from the Tongass National Forest. Thus the indus- 
tries developed by this great national forest are making a place for 
Alaska timber in the general lumber markets, furnishing labor to the 
residents of Alaska, and bringing outside capital into our northern 
ports. 

The roads which are being constructed in the national forests in 
cooperation with the Bureau of Public Roads are proving a great 
factor in improving business and living conditions in southeastern 
Alaska. During the past a number of roads were extended out from 
the chief towns in the forest. The result in travel and in business 
and home development has been amazing. In some cases the road 
has been scarcely completed before every foot of frontage on each 
side of the highway has been taken up in suburban lots and neat and 
comfortable homes have been erected. Communities are being 
literally transformed in this way and their desirability for year-long 
residence greatly increased. The result is a more contented and 
permanent local population. 

That the policies and activities of the Department of Agriculture 
have worm the approval and support of the people living in and near 
the Alaska forests is becoming every day more evident. The encour- 
agement and assistance given in building up an export lumber trade, 
the basic work going forward for the establishment of the pulp and 
els industry, and the large expenditures which are being made on 
orest roads, together with a decentralized local administration, are 
contributing largely to the growth and prosperity of the Territory. 

It is becoming evident that the solution of the Alaska problem is 
local self-government. The people of the Territory who come in 
contact with the national forests are thoroughly satisfied with the 
existing form of administration and control of these properties. 
Their criticisms of Federal red tape are not usually directed against 
the bureaus of this department. The counsel and assistance of our 
scientific bureaus are welcomed. Apparently what the people of 
Alaska want is not the power to run the Government’s business or 
property in Alaska but power to run their own business. They do 
not object to the two national forests in Alaska being administered 
just as national forests are administered elsewhere, but they want to 
make their own laws, levy their own taxes, and spend their own 
public money just as do the people in the States. In short, what 
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Alaska wants is not that the Union should be ousted from the Ter- 
ritory, but that Alaska should be admitted to the Union. 

It seems to be generally accepted that the Territory as a whole is 
not ready for statehood, but unquestionably that part lying east of 
the one hundred and fifty-second meridian and south of the Arctic 
Circle has the economic wealth and the stable, law-abiding popu- 
lation which according to our historic policies and precedents have 
always been recognized by Congress as entitling continental territory 
and people to self-government in the Union. From the standpoint 
of national-forest administration and development, no happier step 
could be taken than admittance of this part of the Territory to the 
full rights of an American Commonwealth. 


THE PERSONNEL OF THE FOREST SERVICE. 


The national forests comprise nearly 157,000,000 acres of land in 
the most rugged and isolated parts of 26 States. The forest ranger 
manages an average unit of 155,000 acres, and the forest supervisor 
an average unit of 1,060,000 acres. The. type of country in which 
these men work varies from the flat pineries of Florida to the roughest 
and most inaccessible mountain ranges of Idaho or the rugged coast 
of southern Alaska. The nature of their duties varies from putting 
out fires and building trails in vast, unbroken, and undeveloped 
stretches of virgin forest to serving the multifarious needs of urban 
and industrial centers on national forests adjacent to them. 

The chentele of the national forests is as varied as their resources 
and topography. In some ranger districts the principal concern is 
the selling and cutting of timber where the demand exceeds the supply 
and the rate and methods of cutting must be closely controlled. In 
others present users are chiefly stockmen and the immediate prob- 
lems are the allotment and efficient use of pasturage. On still other 
districts the demands of the recreation-seeking public necessarily 
claim a large share of the forest officers’ time and thought. The 
nine hundred-odd ranger districts in the national forests present 
almost every conceivable variation in the nature of the resources and 
the kinds of public needs. 

The field officers of the Forest Service must do much of their work 
apart and alone. The very barriers of distance shut it off from close 
superintendence or ‘‘checking up.” The duties of forest supervisors 
and rangers can not be standardized and directed like those of a group 
of factory employees. Their districts can not be run by rules out 
of a book, or through the time-worn procedure of ‘‘report and recom- 
mendations’ to some desk official a hundred or a thousand miles 
away. They must deal with a bad forest fire or supply the wants 
of an isolated settler or act upon the request of a logging company or 
meet any one of a dozen unforeseen contingencies as responsible 
agents of the Government, qualified and authorized to act on the spot. 

The administration of the national forests is one of the most 
searching tests ever undertaken in public ownership and manage- 
ment of natural resources. Red tape and long-range administration 
would be fatal. Reliance must rather be placed upon the initiative 
and self-directed efforts of loyal and capable men to whom specific 
units are entrusted for administration in accordance with general 
policies and who are held to responsibility for good performance 
by competent inspection. Local responsibility in well-trained hands 
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is the key to success in conserving the resources of the national forests 
and making them of the maximum public service. 

The most important task in national-forest administration is to 
build up a field personnel which is qualified by the mastery of their 
jobs and by their training in responsibility to act with dispatch and 
efficiency on the ground. The demands of the public upon the 
national forests are constantly expanding, both in volume and variety. 
The capacity of the field organization of the Forest Service must 
keep pace with the size and scope of its job. This is partly a matter 
of legislation and appropriations. More largely, however, it is a 
matter of selecting and training field personnel and of bringing out 
and utilizing the best which men have in them, under the driving 
power of responsibility. 

One of the major efforts of the service is to put into full effect a 
plan of personnel management which will accomplish these results. 
Its chief features are: 

1. The careful selection and systematic training of forest guards, 
the temporary summer force from which qualified rangers can largely 
be recruited. As far as practicable the guards selected for summer 
work on each national forest are given at least three days of intensive 
training, under experienced rangers, in the technique of forest-fire 
detection and suppression. 

2. Raising the qualifications of permanent rangers in education 
and experience and bettering such qualifications, after men enter 
the permanent ranks of the service, by every possible form of training 
in the duties to be performed. This includes winter correspondence 
courses in such subjects as forestry, range management, fire pro- 
tection, and national-forest aims and policies, together with group 
conferences of rangers and supervisors, and training camps for the 
intensive instruction of limited numbers of men under the best 
experts in the service. 

3. Increasing the force of technically trained foresters and grazing 
experts to the fullest extent consistent with other financial demands. 

4. Requiring each ranger and forest supervisor to plan his work 
ahead, each year, with a view to economy in the use of time and its 
expenditure upon the most important tasks in sight. The annual 
work plan for each administrative unit can not be an inflexible or 
cut-and-dried affair, conforming to uniform and prescribed rules. 
It is a weighing and listing of the jobs to be put through each season, 
in the order of their urgency, by the officer immediately responsible 
for getting them done, with the guidance and oversight of his su- 
perior. Mach work plan covers the specific tasks of a specific ad- 
ministrative unit and group of men. No two of them are alike. 
Hach must be adapted to the needs of the local situation. Hach 
must determine the standards of performance in individual duties or 
undertakings which may be justified in meeting the needs and putting 
through the work of the unit as a whole. Left largely to their own 
initiative and responsibility, as our field officers must be, and con- 
fronted with more to be done than can be accomplished, systematic 
planning of the use of time is the best guaranty that the efforts of the 
organization as a whole will be most fruitful. 

5. Making clear to each field officer, grade by grade, the scope of 
his own responsibility and holding him personally accountable to his 
superior for making good. The stimulus of personal responsibility 
with its call for individual resourcefulness anal pride in results must 


FOREST SERVICE. 203 


be the driving force. Closely centralized control or routine instruc- 
tions would at best yield mediocre results. Forest officers must 
largely direct and organize their own work. They must stand or fall 
on accomplishment. To the extent that the service can by its pol- 
icies and traditions make the sense of personal responsibility effective 
throughout the ranks of the organization, its aggregate capacity will 
be increased. 

6. Directing and “holding up” the work of field officers as far as 
practicable by personal contact of superior with subordinates on the 
ground and by personal fd tla and instruction on the jobs them- 
selves. Field inspection of the constructive sort is infinitely more 
effective than paper supervision from a desk; and it is one of the 
most telling means of training and stimulating the local officers. 
The organization of the service with a view to more and better 
inspection is a necessary feature of good personnel management. 

It rests primarily with the service itself to build up the quality and 
capacity of its field personnel along these lines. That task has been 
ageressively undertaken. But at three points we are dependent 
in large measure upon action by Congress. ‘The first is financial 
provision for the training of forest rangers in field instruction camps. 
The training of these officers must now be carried on by hook or by 
crook, through incidental means and expedients which fall far short 
of the mark. Provision should be made for a six or eight weeks’ 
training camp in at least four of the field districts, where every year 
30 to 40 rangers can be given expert instruction with special emphasis 
upon fire detection and suppression. Such training camps can not 
now be provided without sacrifices in the size of the protective force 
which are believed to be unwarranted. 

A second financial need is to build up the numbers of technically 
trained experts in forestry and grazing. The service has been short 
in men of these qualifications ever since the war, whereas the volume 
of work requiring technical skill is constantly growing and the need 
of the service for new blood of this kind is greater than ever before. 
It is of the utmost importance that funds be provided for additional 
forest and grazing assistants who can be thrown directly into the 
expert management of timber and forage and who at the same time 
will develop within the organization the initiative and capacity for 
responsible assignments which are primary needs. 

In the third place, the growth of the field organization and its 
adaptation to working conditions on the national forests are serious 
handicapped by the arbitrary limitations of the statutory salary volt, 
on which a majority of the supervisors and rangers are carried. 
These limitations make it impossible to recognize exceptional effi- 
ciency, to allow for differences in responsibility and living costs under 
a wide range of cas pane and otherwise to adjust compensation 
to an organization of technical and executive workers. A statutory 
roll of salaries is wholly out of harmony with the character of the 
services rendered by the field officers on national forests and with the 
policy of Congress in dealing generally with employees of technical 
and administrative duties. A change from statutory to lump-sum 
provision in the case of all supervisors, deputy supervisors, and forest 

“rangers would, without increasing the appropriations for the service, 
greatly aid our efforts to build up an organization of men capable 
of rendering a good account to the public. 
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NATIONAL FOREST RECEIPTS AND EXPENDITURES. 


The income-producing business on the national forests showed re- 
markable stability in view of the depressed or uncertain conditions 
in the timber and live-stock industries of the West, which afford the 
principal markets for national forest products. The abnormally low 
output of western sawmills which caused a decrease in receipts from 
timber sales for the preceding year continued until the last quarter of 
the fiscal year 1922; but for that quarter they exceeded $620,000 
and for the entire year they totaled $1,780,347.24 and were almost 
identical with those of 1921. The receipts for the last quarter were 
far in excess of those for any preceding quarter in the administration 
of the national forests except one in 1920, and foreshadow a marked 
increase in the cut during the ensuing months. 

Approximately 22 percent of the cattle and 53 per cent of the sheep 
in the 11 Western States are grazed upon national forest ranges during 
part or all of the year. The grazing business of the forests conse- 

uently reflects closely the conditions in the live-stock industry of 
the West, which has been passing through one of the most severe 
financial depressions of its history. Many permittees have been 
forced to sacrifice portions of their breeding herds, and reductions on 
a few allotments were unavoidable to protect the range from deterio- 
ration. In consequence, the total number of stock grazed was about 
10 per cent less than in the preceding year. The fees for this use of 
the national forest ranges will total, according to the best estimate 
now possible, $2,166,347, as against $2,415,618 for 1921. 

The showing of receipts from grazing has been complicated (1) 
by legislation authorizing the postponement of payments for grazing 
permits issued during the fiscal year 1921, and (2) by the necessity, 
in view of the depression in the live-stock industry, of authorizing 
the payment of fees normally due during the fiscal year 1922 in two 
installments, the second of which will become payable in December of 
this year. The cash receipts during the fiscal year amounted to 
$2,933,930.07, but of this amount $1,948,925.09 represents deferred 
payments or collections for forage used during the preceding fiscal 
year. On July 1, 1922, there remained unpaid $77,997.40 in grazing 
fees due for the season of 1921 and approximately $100,000 due on 
the first installment for the season of 1922. 

The actual receipts from all sources during the past year totaled 
$5,068,527.42. Grouping all minor uses and settlements under the 
major resources from which this income was derived, it may be 
distributed as follows: 
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From the use of land, including water-power sites.....-..--.--------- 277, 364.18 
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Disregarding dates of payment and assuming that all outstanding 
obligations will be met by forest users, the income-producing busi- 
ness of the national forests aggregated $4,271,903, as compared with 
$4,468,940 during the fiscal year 1921. 

The expenditures of the Forest Service during the fiscal year aré 
shown in the following table by appropriation items. These do not 
include expenditures from the appropriations for forest roads, the 
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purchase of forested lands on the watersheds of navigable streams, 
and cooperation with States in forest protection, which are covered 
elsewhere in this report. 


Expenditure of Forest Service appropriations. 


Protection and administration of the national forests..................-- $5. 127, 382 
Fighting fires which could not be suppressed by the regular protective 

LOCO IES eG eRe es SHE PERL BN OO. SISTA ISELIN Gs eee 250, 000 
Classification, survey, and segregation of agricultural land, and accom- 

plishment of authorized land exchanges. ......-......-...--2+.--4--- 75, 000 
Planting 8,900 acres of nonproducing land, maintenance of nurseries, 

aud experments m tree plantme! 2.21. Sis l2 te SS ONG Lee A 120, 640 
Permanent improvements, such as buildings, bridges, trails, telephone 

lines, drift fences, and water improvements *.......-...-...-.---.---- 400, 000 
Estimating the amount and fixing the minimum value of timber for sale. 62, 500 
Examination of intensively used ranges with a view to increasing their 

productivity by more scientific management of stock and forage... ... 37, 500 


Investigations: 
(a) Forest products, including the forest products laboratory 


SVIGON EO ae Na Ceeiee 5 Beane Be ces © errata es iss nei ceo: $325, 000 

(CO) Silvia CULGbal wreee. Oh ces eo ste eee Ses eee oe eee 85, 000 

ccieieimpe-and torace plants. 2. 2 20ou. . 28.0 th. ie 6M: 35, 000 
SS 445, 000 

Recording, digesting, and disseminating the results of scientific technical 
WIICRE ain Oat 5c Ae Re SIS ee Ne ce a a a a te eh 31, 280 
Wotile b6e— eee ee at ok oe eee Ose oe. Re: 6, 549, 302 


The total expenditures set forth above exceeded those of the pre- 
ceding fiscal year by $328,480, or 5.3 per cent. Increased expendi- 
tures were made as shown below: 


For the protection and administration of the national forests, chiefly the 


employment of additional forest guards during the fire season........-. $183, 740 
For estimates of timber and examinations of intensively used ranges.... 20, 000 
For investigations, particularly enJarged research in forest products and 

additional forest experiment stations........-......---.--------+-+-+---+-- 136, 740 

otal te asesc er. SAE. SRE. ARR. ate) 2a TA ape 3S pt 340, 480 


Expenditures for the classification of agricultural lands and con- 
summation of land exchanges were reduced by $12,000. 


THE NATIONAL FOREST PROPERTIES. 


At the close of the fiscal year the net area of national forest land 
was 156,837,282, acres, and the gross area (which includes interior 
holdings notin Government ownership) was 181,799,997 acres. The 
net area increased during the year 171,237 acres; the gross area 
decreased 20,462 acres. 

Specific acts of Congress added to the forests 55,753 acres and a 
presidential proclamation 16,719 acres. In Michigan 11,499 acres 
passed from State to Federal ownership and were added to the Michi- 
gan National Forest by exchange. This was partly offset by a 
counter transfer to the same State of 8,320 acres, which was eliminated 
from the forest, and exchange agreements with other States resulted 
in transfers of title and eliminations totaling 43,675. Eliminations 
for town-site purposes (chiefly in Alaska) totaled 5,141 acres, and for 


1 An additional emergency appropriation of $341,000 was required for this purpose. 
2 Of this sum, nearly half is required for the maintenance of existing improvements used in the pro- 
tection and administration of the national forests. 
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other reasons 21,289. The gross area was further reduced by 
34,328 acres through recomputations based on more complete data and 
new surveys. 

[Exceptional opportunities were presented for extension of the 
eastern national forests through purchases under the Weeks law at 
prices much below the levels of earlier years. To the extent per- 
mitted by the available funds, full advantage of the situation was 
taken. Purchase agreements were approved by the National Forest 
Reservation Commission covering 242,169 acres at a total cost of 
$800,584.96. The average price of $3.30 per acre was the lowest in 
any single year since the initiation of purchases. Actual acquisition 
of the lands, however, through final transfer of title frequently does 
not take place until subsequent years. The acquisitions completed 
last year totaled 137,659.24 acres, with a cost of $839,406.91, or an 
average of $6.49 per acre. The location of the lands acquired is 
shown below: 


Fiscal year 1922. 
4 | Total acreage 
State. aye acquiretl to 
| Acreage | een July 1, 1922. 
| acquired. | acre. 
LAUDE TS SAR eel tats CES ae eared 8 wth 8 Solicited oP ORR Ate | 16,135.62 | $4.62 63, 262. 25 
TENA RE Sie aan alee in aR lage COSTAE SACS UNERE aH anand aqeusr aatnuoRcss 16, 673. 85 | 4. 03 40, 050. 61 
Georgians Pha R Oe SELIG Ea SOE AS et 10, 573. 32 6.99 144, 667.61 
Maines? 403... tae eriee bow Pa Sebin: Spe = he nie ee. - Shot ee aes | 21.60 7.00 32, 164. 45 
New Hampshire.............. Le eye oe Se salen oS SS SE aR oD x ea et a | 21, 096. 66 7. 88 404, 207. 10 
INOF GH Car Ole = a otdpere cle. o:e/siestia ajo sinfs -csparsioee a(S ane aalos aeRO ee ee 21, 405. 03 | 9. 31 323, 110. 82 
South) Caroling 225 S226 coe a nosso Attlee vi ise cle en aeiae rena ae oeciente | 0 | 0 18, 454. 26 
Tennessee 41/55: LURE. eee easeee tb eeteihs: es ees ees deetis ss | 31, 826.33 | 5.15 245, 250. 12 
VAP EinI AMES Coc ocs uy aeeseseedicn ae Eee a pro eee ee a SG ee | 15, 577.78 | 3.39 365, 938. 37 
WH ESb AVAL PINIG: ist 2 5 acceso cis BE Bg b ae ee Ot eae CB Se ARR Oeee | 4,349.05 | 3. 57 103, 459. 16 
Totalkae. epi haity. Paarl 1k bese Nate tty 4) Da | 137,659.24} 6.49 | 1,740, 564. 75 


The total cost of all lands purchased has been $9,329,426.80 and 
the average cost per acre $5.36. 

The outstanding feature of the Weeks law work during the year 
was the formal establishment of the Allegheny purchase unit, em- 
bracing 440,000 acres on the upper headwaters of the North Fork 
of the Allegheny River in Pennsylvania. This unit constitutes the 
basis of what eventually will be another eastern national forest. 
Its establishment extends Federal activity in protecting the water- 
sheds of the Ohio River drainage, and is a forward step in the pro- 
motion of reforestation and the consequent perpetuation of forest 
industries in northwestern Pennsylvania. 

The new forest is situated at a point where problems both of 
watershed protection and of forest perpetuation reach a climax. 
Not far to the south lies Pittsburgh, whose serious flood losses have 
necessitated unprecedented flood-control measures, involving most 
elaborate and expensive engineering plans; and below Pittsburgh 
are other great cities whose losses of life and property due to floods 
have been sources of national concern. ‘There is scarcely another 
region in the United States where the perpetuation of timber sup- 
plies is more important; for in a radius of 100 miles there are thou- 
sands of wood-using plants, representing investments of millions of 
dollars. The creation of this one 440,000-acre unit will not in it- 
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self materially reduce flood losses on the Ohio, nor perpetuate the 
enormous wood-using industries of the region, but it has exceptional 
importance because Federal participation in the solution of the two 
outstanding problems, in cooperation with the very effective work 
of the State itself, will eventually introduce new conditions of forest 
protection and management throughout the entire region. 

The National Forest Reservation Commission, which controls all 
purchases of land under the Weeks law, has recommended that 
$2,000,000 be appropriated for the purchase of forest lands during 
the fiscal year 1924. This would be a return to the scale of expend- 
itures established by the Weeks law itself for the first five years 
following its passage. With the field organization that effective 
work necessitates, and in view of the size of some of the forest hold- 
ings offered for purchase, $2,000,000 is the least that can be ex- 
pended with complete efficiency. Its expenditure should add to 
the national forests 400,000 acres of forest land. Extension of the 
eastern national forests should not progress at any lesser rate. 
The original program outlined following the passage of the Weeks 
law is only about half completed. During the intervening 11 years 
the area of privately owned forest land in the United States subject 
to denudation, fire damage, and erosion, conditions the Weeks 
law was designed to remedy, has expanded enormously, despite the 
effective work instituted by some of the States. Outside of public 
domain reservations, there have been brought under public control 
and protection during this period, by all public agencies combined, - 
a total of approximately 10,000,000 acres of forest land, while the 
total acreage cut over, and to some extent denuded by fire or dam- 
aged by erosion, has jumped from approximately 144,000,000 to 
213,000,000 acres. It is essential that purchases by the Govern- 
ment more nearly keep pace with the progress of deforestation. A 
further reason for accelerating purchases is that the lands may now 
Be bought on more favorable terms than can be expected in the 
uture. 

In last year’s report special mention was made of the needs of the 
northern Ozark region of Missouri; the Berkshire Hills region of 
Massachusetts and Connecticut; the parts of Kentucky drained by 
the Cumberland and Kentucky Rivers; the Brown County section 
of Indiana; the Piedmont Plateau of Virginia, North Carolina, and 
South Carolina; and parts of Texas, Oklahoma, Michigan, Wisconsin, 
Alabama, West Virginia, Mississippi, and Maryland. The passage of 
another year and further studies only serve to emphasize more 
clearly the need for Federal ownership of key areas within such 
regions. 

One of the most significant events in the history of the national 
forest movement occurred on March 20, 1922, when the President 
signed the bill authorizing the exchange of privately owned forest 
lands within any national forest for Government owned land or 
stumpage within any national forest in the same State. No other 
forest legislation passed in recent years will have so far-reaching an 
influence for the betterment and extension of the public forest 
properties. Under its terms, private owners who can not handle 
their holdings advantageously either independently of the national 
forests or under correlated use can offer them in exchange for lands 
or stumpage of equal value and better located for their purposes; 
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while the public can obtain lands suitable for permanent forestry 
without drain upon the Public Treasury. 

There is no similarity between the forest exchange act of March 20, 
1922, and the notorious lieu selection act of June 4, 1897. The latter 
conferred on owners of private lands within the national forest 
boundaries the right to surrender title to the Government and take 
other lands of equal area, without regard to wide discrepancies in 
value which almost invariably were grossly unfavorable to the public 
interest. Acceptance of the exchange by the Government was man- 
datory, not discretionary, so that there was no way to prevent lieu 
selections against the public interest. Because of these provisions, 
the act became an instrumentality of spoliation of public resources 
to such a degree that its repeal, on February 1, 1905, was a belated 
correction of a crying scandal. Under the act of March 20, 1922, 
the authority to make exchanges is vested jointly in the Secretary of 
Agriculture and the Secretary of the Interior, thus guaranteeing 
interdepartmental consideration of all proposals. There is absolutely 
no statutory obligation to approve or even consider exchanges dis- 
advantageous to the public interest. Furthermore, all exchanges are 
based upon absolute, carefully determined equalities of value, area 
being purely of secondary consideration. Private acquisition of 
highly valuable public properties in exchange for lands of little or 
no market value thus becomes impossible. 

The Forest Service, in administering the provisions of the general 
exchange act, has primarily in view building up the timber-growing 
resources of the national forests. Increased facility of administra- 
tion and better protection from fire or other sources of damage are 
often valuable benefit but do not receive primary consideration. 
Under no circumstances are exchanges approved for the benefit or 
convenience of owners of private land, and a positive showing of 
clear-cut benefit to the public interest is required before any exchange 
is given serious consideration. The attitude of the Forest Service in 
approaching and in handling this exchange work has been one of 
great caution and conservatism. No effort has been made to inaugu- 
rate extensive exchanges under the act, but attention has been 
mainly given to a careful study of the situation on individual forests 
and to the preparation of detailed plans whereby the exchange work 
can be directed along the best lines. , 

The work of classifying the national forests under the act of March 
10, 1912, has been completed except in the forests in Alaska, but 
areas upon which classification was suspended pending the removal 
of valuable timber resources or lesser areas where new developments 
in agriculture necessitate further consideration of the existing classi- 
fication will require reexamination from time to time. A number of 
cases of the latter class were handled during the year, resulting in 
the listing and opening to entry of some additional areas of national 
forest land. Practically all lands of agricultural value the retention 
of which is not required in the public interest have been opened to 
entry. Further corrections in the classification will necessarily in- 
volve very small parcels of land, useful in most instances only in 
connection with adjoining lands in private ownership. 

Almost all claims initiated under homestead laws other than the 
act of June 11, 1906, have now been patented or relinquished. The 
location of mineral claims under the mining laws continues uninter- 
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ruptedly but the gradual elimination of many of the speculative fea- 
tures of mining has tended to confine mineral entries more strictly 
to lands of real mineral value. The substitution of prospecting per- 
mits and leases in connection with the development of coal, oil, gas, 
and phosphate has also had beneficial consequences. 


PROTECTION. 
PROTECTION OF THE NATIONAL FORESTS. 


The fires on the national forests in the calendar year 1921 com- 
pared with those during the two previous years in number, size, and 
cause are as follows: 


Comparison of fires on national forests, calendar years 1919, 1920, and 1921. 


Number of fires. Percentage of total. 
Classes and causes of fires. | a Te Sa 3 > 
| 1919 |; 1920 1921 | 1919 1920 | 1921 
= = = Howe (aS = = |: 
Class of fire: { 
Burnsilessitharr 0:25 acres so" SSc ees so fos ee oat | 2,839 | 3,122) 2,947 |) 41.75 | 51.37 50. 37 
Burns between 0.25 acre and 10 acres.........-----| 2,014 | 1,724 | 1,606 | 29:62) 28.36 27.45 
Burns l0/acresand over +222: 2-8) 52k o25 5 5.2 ty] 1,947 } 1,232 | 1,298 | 28.63} 20,27 22.18 
Motait ie ise a ae® Pe cedts et peas | 6,800 6,078 5,851 | 100.00 | 100.00 100.00 
Causes of fires: | | 
Railresgdsesss22) -. Tyee Ss 32a weae-oeraet sg: 701 | 508 643 | 10.31 8.36 10. 99 
TRO RGD 8 oe = topic at emticn =... Scie aasas sees aes 2,197 | 3,082 1,451 | 32.31) 50.71 24. 80 
Ancendiansm 0572). .Ptht $38 Pirsis. SEI 339 | 245 562 | 4.99 4. 03 9. 60 
Bigish) purines 28 vere bay ie sh a Se 360 248 365 | 5.29 4. 08 6. 24 
CAI el eSpace at eee ot ee ee | 1,466} 1,052) 1,738] 21.56] 17.31! 29.70 
Mom bering es (6%. 3s: ope eee ate. eet: ay 278 211 156 4. 09 3. 47 2.67 
MEM OWNS. oc oes. sc oe poss eee eget a ee ods - | 1,155 485 674 | 16.98 7. 98 11.52 
Miscellaneous tee 82.225 SCOALA See PORES £32. 304 247; 262, «4.47 ) 4.06 ° 4.48 
SNE ETN pA ead & Cece I ae le i sn a 6,800 | 6,078 5, 851 | 100.00 | 100.00 | 100. 00 


The area burned, damage sustained, and cost of fire fighting for 
the three years were as follows: 


Total area Total Total cost of 


of national | damage on | fighting fires 

Calendar year. forest land national | (exclusive of 

burned over | forestland | time of forest 

(acres). burned over. officers). 
a 2 ee ee | 

TON ae SES ae ae 2 oe. , Sts Ea Se sas Dey SUEY Ee ers 2,007,034 | $4,919, 769 $3, 039, 615 
OE nice ame ae 3 een ee ete el NS Bc SAN | CAC 342, 193 * 419, 897 911, 483 
TO pasar). sete See bes besee. Src e Yaie tel Fe be B25 7295-2 376, 208 212, 182 532, 811 


The 1921 fire season was extremely bad in district 3 (Arizona and 
New Mexico) owing to drought and high winds, and in the central 
Rocky Mountain and Eastern States it was the most dangerous 
season IN many years. In the other districts it was less difficult 
than in 1920. District 1 (Montana and northern Idaho) had 1,336 
fires, a decrease from 1920 of 380; there were 862 fewer lightnin 
fires, but 482 more man-caused fires. District 6 (Washington saitl 
Oregon) had 1,311 fires, and district 5 (California) 1,196. Districts 
1, 5, and 6 together had 66 per cent of all the fires, as against 73 per 
cent in 1920. 
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The total number of man-caused fires rose from 2,996 to 4,400, and 
was only 4 per cent less than in 1919, as against 35 per cent less in 
1920. The marked increase in fires caused by campers, brush burn- 
ing, and incendiarism is disturbing. The Forest Service has made 
every effort possible with its available funds to reduce the number of 
these unnecessary man-caused fires through educational and law- 
enforcement ore There is urgent need for additional preventive 
work, without which the task of protection is in danger of becoming 
steadily more difficult and costly. 

The further reduction of damage and cost of fire fighting from the 
high mark of 1919 is due partly to the favorable season and partly 
to the continuous effort to increase the efficiency and numerical 
strength of the Reeoputcnl organization. Under the appropfiations. 
for the last fiscal year it was found possible to add 86 guards to the 
protection organization. This added strength played a part in the 
reduction of damage and fire fighting costs. The failure to show a 
smaller area burned than in 1920 is largely due to periods of severe 
hazard on certain of the eastern forests, where 139,603 acres were 
burned as against 63,471 in 1920. 

The 1922 fire season is not yet over, so that no statistics covering 
it can be given; and most of it does not fall within the fiscal year 
covered by this report. It nevertheless requires some mention. In 
Oregon and Washington it has been the most severe in some years. 
The usual May and June rains failed, and fires set to clean up slash 
on private lands burned on into the danger period, with resulting 
great losses to property and growing timber. The National Forests 
have not suffered as severely as outside timber lands. The second 
year of special protection on the area of the great timber “blow 
down”’ in and near the Olympic National Forest in Washington has 
been as successful as was the first, and has cost the public Treasury 
less because the main improvements necessary are now installed. 
In view of the extraordinary peril of the situation and the difficulty 
of the task, this is a distinct achievement. 

Outside of the Pacific Northwest the season has so far been some- 
what more favorable than 1921, with the exception of a late period of 
hot “fire weather’? and unusual hazard in California. There have 
been comparatively few lightning fires, and this has meant absence 
of the “bunching”’ of fires which has so often proved to be more than 
the protective force could handle. 

Appropriations for the current year made it possible to add 100 
men to the fire guard force for the 1922 season. This added force, 
coupled with the availability of road and trail crews for fire fighting 
in inaccessible regions, contributed measurably to the effectiveness 
of the protection given for this year. Nevertheless, the guard force is 
still inadequate, and provision for 100 additional guards has been 
included in the estimates for the fiscal year 1924. 


COOPERATION INCREASING. 


Twenty years ago, in all but a few spots in the United States, 
forest fires were regarded with indifference if they did not threaten 
buildings or other valuable improvements; indeed, it was the custom 
in many regions deliberately to set fire to the woods for any of a 
number of reasons. The destructive effects of this attitude may be 
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read in the barren sand wastes of the Lake States, the desolate areas 
of snags and brush where fires have destroyed the magnificent fir 
forests of the Northwest, the thinned stands and damaged timber of 
the pine forests in California, or the virgin forests of the Southwest 
which have no understory of young timber coming on to take the 
place of the mature trees as they are cut. 

On many of the national forests settlers burned the slash in their 
clearings without concern lest their fires escape to the surroundin 
public domain. When such fires escaped, as they often did (and still 
do occasionally), they were not fought if they threatened merely to 
devastate publicly owned timberland. Fires were set to keep the 
woods free of undergrowth which hindered stock grazing and afforded 
a refuge to marauding animals. Regular burning was _ believed 
necessary to keep down ticks and other undesirable insects. Mil- 
lions of acres were burned to make it easier for hunters to see and 
follow game, to enable prospectors to detect rock outcrops and small 
metalliferous deposits more easily, and in the belief that frequent 
burning increased the growth of forage. 

Much educational work remains to be done both in the places where 
burning the woods is still believed in and to establish the habit of 
extreme care with fire on the part of the increasing throngs, particu- 
larly of nonresidents, who traverse or use the national forests. But 
a contrast of conditions as they were when the national forests were 
established and as they are to-day shows that much ground has 
been gained. There are now few spots on and adjacent to the 
national forests where local public opinion encourages the setting 
of fires. The characteristic thing is for farmers, miners, and others 
to volunteer posthaste when they see or hear of a fire on the national 
forests. They usually do not need to be called by the ranger. 

In Colorado cooperation by permittees and residents on and near 
the forests has reached the point where settlers are willing to be 
responsible for the handling of fires on definite areas under view 
from their ranches or within striking distance. It has become the 
common thing for ranchers to go immediately to fires and stay as 
long as needed even when they have to drop haying or other urgent 
work at their homes. So reliable has this cooperation become that 
it has been possible to reduce the number of guards employed locally 
for fire patrol. 

In the Trinity National Forest, in northern California, where 
from Indian days down to the creation of the national forests it 
had been the custom to “light burn” the forests, the settlers are still 
fearful that the dense growth of young timber which follows effective 
fire protection will interfere with their stock growing and mining 
industries, but they nevertheless cooperate effectively with the forest 
officers. For a period of several years when money for fire guards 
was lacking, in one ranger district of 225,000 acres all fire guards were 
dispensed with except the lookouts and one man at a central point 
to receive messages from lookouts and arrange over the telephone 
with settlers to take charge of the fires reported. 

The increased cooperation with the Forest Service in California is 
shown by the following significant tabulation of the number of 
owners of private land intermingled with national forest holdings 
who have entered into cooperative agreements with the Forest 
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Service and paid their gs rata share of the cost of fire control in 
the ranger districts which include their lands: 


Calendar year. Number of 

- cooperators.- 

GIS Ses. eet. ek PS! pa SSeS oh: Je SO ee es eon Sag op ath: as Sg ee 440 
19202 LISSA Bebe tas StS a SR BE fae 2s SSA Se eee hs oe ee 734 
TS ee reo eRe Be cee eee ice miei meee oo Sacns ete Ss RTS aha Ao oe oe eee ie re Ogee SO ee ee 927 


In Oregon and Washington public opinion has forced the passage 
of State laws which require owners of private land to maintain 
adequate fire control, and cooperation is therefore complete in these 
States. Within the last 15 years all the larger timberland owners 
in Oregon, Washington, Idaho, and Montana have formed assocla- 
tions which work in the closest relations with the national forest 
fire control organization. Where private and national forest lands 
are intermingled either the Forest Service or the association takes 
over the whole job of protecting the area and the cost is distributed 
in proportion to the acreage of each owner. Railroads give varying 
degrees of cooperation but no longer leave their grant lands without 
systematic protection, and their efforts to keep. fires from starting 
on the rights of way are steadily becoming more effective. 

Fire control on the national forests becomes ever y year more 

effective because of the various forms of cooperation obtained. The 
trouble is that the best cooperation now rendered is not enough. 
The number of fires due to human agencies must be reduced from its 
present preposterous size if there is to be any assurance against 
catastrophic losses in the extremely hazardous fire years which 
weather cycles are sure to bring. The only way to accomplish this 
is to engrave the habit of care with fire deeply on the minds of users 
and visitors on national forests. There is no more reason for the 
usual man-caused fire on the national forests than there is for the 
usual grade-crossing accident. It is good business to carry on an 
educational campaign on the need for and the methods of effective 
care with fire in the woods. 


THE CONTROL OF INSECT INFESTATION. 


The danger of serious losses by tree-killing insects and the necessity 
for prompt action to prevent these losses were forcibly brought out 
during the year by the situation in southern Oregon and northern 
California, briefly mentioned in last year’s report. An epidemic of 
bark beetles in this r region has caused a loss of valuable pine timber 
estimated at 1,500 000, 000 board feet, worth at least $3,000,000, 
and endangered 10 times this quantity. The infestation was scat- 
tered over an area of 1,280,000 acres, of which about half is in private 
ownership, a small quantity in State ownership, and the rest owned 
or controlled by the Federal Government, partly in national forests, 
partly in Indian reservations, partly in the public domain, and 

artly in the revested Oregon and California railroad land erants. 
t was useless for any one owner to attempt to protect his land on 
account of the danger of reinfestation should the other holdings 
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fail to be given simultaneous treatment. In recognition of this 
situation, Congress made available an emergency appropriation of 
$150,000 for control work on lands owned or controlled by the Federal 
Government, with provision that it should be spent only if satis: 
factory cooperation were secured from the owners of other lands 
in the infestation unit. 

The result has been gratifying cooperation between the Depart- 
ment of the Interior, the State of Oregon, the owners of the private 
land, the Bureau of Entomology, and this service. The technical 
methods of combating the infestation were worked out by the Bureau 
of Entomology, which inspected and supervised their application by 
all of the administrative agencies which had charge of the actual 
work of felling the trees and killing the insects. Climatic conditions 
in the spring of 1922 were unfavorable and labor proved to be un- 
expectedly scarce. The control work, howeyer, covered 69,710 
acres, involving felling and peeling and burning the infested 
bark from 7,079 trees, containing 6,672,490 board feet of timber. 
About 180 men were employed. The total expenditure was ap- 
proximately $42,000, of which less than $25,000 is chargeable against 
the special appropriation. The control work was well started and 
economically conducted, but must be continued for two or possibly 
three years longer. Reappropriation of the unexpended pitas of 
the $150,000, which is now available only until December 31, 1922, 
is urgently needed. 

Another insect infestation which has reached large proportions is 
on the Kaibab National Forest and the Grand Canyon National 
Park, in northern Arizona. Lack of funds prevented anything being 
done with this infestation until the spring of 1922, when at a serious 
sacrifice of other work about $8,000 was expended in an attempt 
~ to stop the epidemic, using technical methods recommended by the 
Bureau of Entomology. In this case work could be conducted later 
than in southern Oregon and was continued into the fiscal year 
1923 in cooperation with the National Park Service, which furnished 
an additional $1,000 to enable treatment to be given to the portion 
of the infested area in the national park: 

Insect infestations, like forest fires, spread without regard to land 
ownership. When, as in the case of the southern Oregon infestation, 
both public and private timber resources are endangered, it is obvious 
that the Government should be prepared to*do its share, since the 
infestation must be treated as a whole. Furthermore, like forest 
fires, such epidemics should be treated in their initial stages in order 
to prevent at the least cost serious losses of valuable timber. The 
lack of funds for meeting these emergencies is comparable to a lack 
of funds with which to put out fires while they are small. The 
Bureau of Entomology has studied the life history of these tree- 
killing insects and is prepared to furnish advice as to how to hold 
them in check. It Foutd obviously be desirable to have funds 
available with which the Secretary, using the knowledge of these 
experts, could act to protect the timber on any publicly owned 
forest lands, in cooperation with private owners, States, or other 
departments of the Federal Government if other than national forest 
lands are involved. 
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The protection from fire of lands in State and private ownershi 
on the forested watersheds of navigable streams, in cooperation wit 
the States, was extended and made much more effective through the 
increase in the Federal appropriation from $125,000 to $400,000. 
The increase was used (1) to establish this cooperative work in two 
additional States, Ohio and Tennessee; (2) to increase the allotments 
to various States on the basis of the need of protection for their 
forests; and (3) to effect a better Federal organization, enabling more 
frequent and direct contact with State organizations and a closer in- 
spection of the work. 

The increased allotments made possible a much more effective or- 
ganization of the work in many States, and in some instances led 
directly to the protection, even though often inadequate, of large 
areas previously without any effective fire-control organization. For 
example, it led to the extension of the protective activities to a for- 
ested area of 4,800,000 acres in the southern and southwestern parts 
of New York, and to 5,000,000 acres in Maine, which had previously 
received but slight protection. In Louisiana the additional Federal 
allotment and the increased State appropriation resulted in an en- 
largement of the protected area from 8,000,000 to 12,000,000 acres, 
and in Virginia protection was organized in four additional counties. 

The steady growth of this cooperative effort and the meager pro- 
portion of the total expenditure borne by the Federal Government is 
indicated by the following table. It is noteworthy that the increase 
in Federal funds for 1922 was only about one-third of the increase in 
State expenditures, and that the area to which protection was extended 
increased 26,000,000 acres during the year. 


Cooperative expenditures for protecting forested watersheds of navigable streams from fire. 


Number Area : 
; Federal of States. | protected Federal State Ol Total - 
Fiscal year. appro- cooperat- | (thousand expendi- expendi expendi 
priation. ing. | acres). ture. ture. ture. 
GU VandAgi aw eset | 1$200, 000 11 61, 000 $53, 287. 53 2 $350,000.00 | $403, 287. 53 
INS 28s F Bethe he ale tee odes 12 68, 000 53, 247. 82 2 380, 000. 00 | 433, 247.82 
MOLE nerve dass sete coos kh 75, 000 | 17 83, 000 79, 708. 27 2 415, 000. 00 494, 708. 27 
LOGS Sie sesneoenicncenes 100, 000 18 95, 000 69, 581. 75 505, 924. 70 | 575, 506. 45 
YQIGS: Aes E EZ. ARE 100,000 * 20 98, 000 90, 481. 28 408,087.08 | 498, 568. 36 
LOU re ie ae ct / 100, 000 21 103, 000 90, 580. 14 435,328.11 | 525,908. 25 
LOIQES ES be BN) S90: SS TS 100, 000 21 104, 000 98, 529. 75 565,625.24 664, 154. 99 
LONG 26 cin wint  oip= sera teyatess | 100, 000 22 110, 000 99, 921. 38 625, 445. 54 | 725, 366. 92 
1920 oe eee eccue tea ene 100, 000 | 23 129, 000 95, 107. 86 860, 919. 49 956, 027. 35 
MOOD es ATR EEE ol 125, 000 24 140, 000 119, 529. 83 1, 066,027.47 | 1, 185,557.30 
MO2 ORT ae ta) etal 400, 000 26 166,000 | 398,899.19 | #1, 896,920.43 | 2, 295, 819.62 


1 Available during period Mar. 1, 1911, to June 30, 1915. 
2? Approximate expenditure. 
3Includes expenditures by towns and counties. 


In addition to these public expenditures, the amounts now ex- 
pended by private owners for the protection of their forests total 
approximately $1,000,000 a year. Private outlays for this Hel te 
have been greatly stimulated by the cooperation offered by the Fed- 
eral Government, and have at least trebled since this work was 
initiated in 1911. 

The increased appropriation made it possible to aid in meeting 
emergency conditions in several States which had unusually severe 
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fire seasons. Emergency allotments were made as follows: Maine, 
$17,600; Vermont, $1,000; Massachusetts, $1,100; Rhode Island, 
$500; Connecticut, $1,600; New York, $2,900; New Jersey, $1,400; 
Maryland, $200; and Washington, $1,400. The funds for these al- 
lotments were secured from unexpended balances in the allotments 
to States which had subnormal fire seasons during the summer of 
1921, and by other economies. The total allotments to States, in- 
cluding these emergency allotments, were as follows: 


Cooperative expenditure in fire protection under the Weeks law, fiscal year 1922. 


State. | Federal. State. Total. 

Maing se 26d. 3 1 ais sdeaceaee eee seats aeniat a cee | $42, 150. 00 $228, 632, 24 $270, 782. 24 
New Hampshire. ... eel 8, 787. 08 45, 526, 21 54, 313, 29 
Wermontessf2: 5.52 1 4, 150. 00 11, 933. 62 16, 083, 62 
Massachusetts: ©.2<s0a0cs sec. nc 11, 450. 00 67,316, 11 78, 766. 11 
UTOMOUSIANG EAC ees aes oc seen oe cee ae eee eee ese eene 1, 055. 09 6, 384. 59 7, 439. 68 
Sonnections [tei e.-. Yee. 2 eet es oak 4, 750. 00 17, 181, 11 21, 931. 11 
WAM OL RS Rie ie tenn ae oS tora Mba aie wainis ea hng are mals 26, 892, 84 163, 371. 19 190, 264. 03 
INGWATGESEY bane wastes o eee eens SSS Gens cas a | 7, 950. 00 34, 831. 57 42,781. 57 
Penns Vanian set oop ao ys-tedd azemaor cigs de dhciss saspenct | 27, 500. 00 512, 190. 56 539, 690. 56 
AAs Tin gC eas ase A ae ee ale tea a ed A ace hong a oa 3, 000. 00 6, 722.79 9,722.78 
MWiretniaee! a poet ao 5 EON) To grb. ey ae seem rey Lane 16, 786. 55 16, 786. 55 33, 573. 10 
Wiss ten WARTS ee ee te ee Be ae 6, 655, 58 | 9, 186. 19 15, 841.77 
North Carolina..... Z 9, 506. 91 | 9, 506. 92 | 19, 013. 83 
Tennessee. ..... 10, 381. 58 | 11, 566. 84 21, 948, 42 
Louisiana. ..... : 12, 600. 00 | 39, 771. 88 | 52, 371. 88 
Moexased p22. 4,. 5 = 10, 590. 00 | 14, 004. 35 24, 504. 35 
CLO mee eee cee Ran eae ete nia Recodo ccs ede cee oe 143, 03 | 679. 00 822. 03 
Wachipad ee GRIa AOR MIT er 25,000.00} 140, 367, 48 165, 367. 48 
VTS Raa Re ee ae ee ee eee 12, 650. 86 17, 308. 23 29, 959. 09 
IRLTES OLA eee re race Cree oe cen errs eee eeee 27, 300. 00 | 233, 011. 47 260, 311. 47 
SonehiPakotand. 2h Ust ee, ee biog wh Le) | 100. 00 | 7, 724. 00 7, 824. 00 
WMH tana rete cca est ececces = fa Se ie SiO era Te! « Slappa Be 8, 746. 03 | 15, 480. 00 24, 226. 03 
idaho, north: 223 235.2. SS AS A Ie OG 16, 800. 00 39, 985. 95 56, 785. 95 
WASHORSOULD: sha O35 582 Sheet Soaasauat Somaad. tem she 3, 146. 16 | 8,784. 75 | 11, 930. 91 
WUVISESE COIN eee te ee ee ae Cane eS See LES See 24, 900. 00 69, 034. 03 93, 934. 03 
Drenont .. tele raha be feel: TN ter pes. ars yy 27, 455. 38 | 107, 649. 63 | 135, 105, 01 
Caliiormaseenes oo ee cosa at Okan ee, Co ee 22, 749. 98 | 61, 983. 17 84, 733. 15 
Administration and inspection. ..............2....2..-- 25, 792. 12 | Peppa ieee reas 25, 792. 12 
AROtalEe ween tee ces Leen, nee Ree eee en 398, 899.19 | 1, 896,920.43 , 2, 295, 819. 62 


Unexpended balance, $1,100.81; appropriation, $400,000. 


During the last six years the Forest Service has made an attempt 
to secure nation-wide information on the forest-fire situation. These 
data indicate that the number of forest fires averaged 33,500 annually. 
The area of forest land burned was 7,088,000 acres annually, and the 
immediate property loss was $16,424,000. The number of fires in 
1921 was 38,400, which is more than the average, but the area of 
forest land burned in that year, 4,737,000 acres, was considerably 
under the average for the 6-year period, though the year was ver 
dry and the fire hazard extreme in some portions of the country. It 
is significant that in the southeastern group of States—North Carolina, 
South Carolina, Georgia, Florida, Alabama, and Mississippi, of which 
only North Carolina is organized for forest-fire protection—the area of 
forest land burned-in 1921 was 58 per cent of the total in the United 
States, and the damage to timber was 49 per cent of the total damage 
in the country. 

About half of the forest lands of the country outside of the national 
forests receive some form of systematic protection. Approximately 
166,000,000 acres of privately owned forest land are wholly unpro- 
tected from fire, and on many other areas the protection is incomplete 
and inadequate. There is organized State effort in only 26 out of 
the 39 States which contain extensive forest areas. A yearly ex- 
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penditure of $9,263,000 would fairly protect all of the privately 
owned forest lands in the United States. The combined efforts of 
the Federal Government, the States, and landowners to-day reach 
$3,327,000, little more than one-third of the amount needed. 

With the present appropriation the Federal Government spends 
less than a quarter of the amount spent by the States on this funda- 
mental phase of reforestation. It 1s doubtful whether any form of 
Federal expenditure is more valuable in assuring a future supply of 
forest products for the country than this cooperation, with its proven 
stimulus to increased efforts by States and by private owners. A 
material increase in the Federal appropriation for this purpose is 
urgently needed. : 


NATIONAL FOREST MANAGEMENT. 
TIMBER. 


The business depression in the lumber industry, noted in last 
year’s report, passed its low point during the fiscal year, and a sharp 
recovery was in progress at its close. As a result the national forest 
timber receipts for the year were more than in 1921, and, although 
the cut for the entire year was smaller than in 1920, the cut for the’ 
last quarter of the year exceeded that of the corresponding period in 
1920 by 25,000,000 board feet. The broad trend of the national 
forest timber business in distinction from periodic fluctuations due to 
temporary conditions is brought out by comparing the cut under 
sales at 5-year intervals—68,000,000 board feet in 1905, 380,000,000 
in 1910, 566,000,000 in 1915, and 806,000,000 in 1920. 

This increase is being accelerated by the migration of the lumber 
industry to the West, which is going on quietly but steadily. Since 
about 1900, when the cut in the Take State pineries began to dwindle, 
the South has been the chief source of lumber for the greater portion 
of the country. Now this source of supply is failing rapidly, and 
production in the West is increasing. For the four years 1913-1916 
the lumber cut in the South (including the North Carolina pine 
region) averaged over 18,425,000,000 board feet. For the four 
years 1917-1920 the average was 15,345,000,000 board feet, a shrinkage 
of more than 15 per cent. In the West, including the Rocky 
Mountain region, the average cut for the same periods rose from 
8,826,000,000 to 10,522,000,000 board feet, or over 19 per cent. 
The westward trend of the industry is illustrated by the frequent 
opening of new mills in the West and by the recent public state- 
ment of an officer of one of the largest lumber-producing concerns 
of the country that it will practically cut out its southern timber 
in eight years. 

This change in regional lumber production means that the timber 
on the national forests will come into increasing demand. The 
amount of timber put under contract of sale in the fiscal year 1921, 
mostly for future cutting, was over 2,100,000,000 board feet—more 
than in any previous fiscal year, in spite of the business depression. 
Instead of being undeveloped storage areas, the forests are being 
opened up by railroads or motor-truck highways and the grown 
timber put to use. This development must be carried out with 
foresight to insure the permanency of the use, through permanency 
of the resource. The cut must be regulated on the basis not only of 
knowledge as to how much merchantable timber there is and where 
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it is, but also of knowledge as to the possible growth of timber; for 
on that growth depends the ability of the industries and wood users 
to get timber in the future. Definite plans for the control of the 
rate and place of cutting within logical economic and transportation 
units are being prepared on the national forests, in order that one of 
the primary purposes for their creation, ‘to furnish a continuous 
supply of timber for the use and necessities of citizens of the United 
States’ (in the words of the basic act of June 4, 1897), may be accom- 
plished. The plans necessitate a careful inventory of the forest and 
thorough study of its producing power. They are being prepared as 
fast as available funds will permit, taking first those forests and 
parts of forests where the call for timber is most pressing. 

Meanwhile, applications for new large sales, tS are the building 
of railroads seh of new manufacturing plants, are creating demands 
which strain the resources of the service. The cruising and appraisal 
of the timber preparatory to sale and the administration of the 
sales will require more men and money at a rate commensurate 
with the increase in the business. It was only with great difficulty 
and at a sacrifice of other urgent work that, near the close of the 
fiscal year, a body of timber estimated to cut 890,000,000 board 
feet was cruised and appraised in Oregon in response to an urgent 
application. This timber is now being advertised, and if one or more 
bids are received its sale will result in building a new mill, which 
should be permanent, and a new railroad through an agricultural 
district adjacent to the forest. In another case, 235,000,000 board 
feet of timber was sold on the Snoqualmie National Forest in Wash- 
ington. This timber, together with that on intermingled private 
lands, will form a 10-year supply for a new permanent mill. The 
largest sale made during the year was on the Lassen National Kprest 
in California, where nearly a billion feet of timber was placed under 
a 30-year contract with a cooperative association of fruit growers. 
This sale and the plan for handling the timber on adjacent forest 
lands assure these fruit growers a permanent supply of lumber for 
boxes and other requirements. 

It is not only lumber companies that secure timber from the 
national forests. Nearly 6,000 farmers get it each year at the cost 
of administering the sales under the provisions of the act of August 10, 
1912; fishermen on the coast of Alaska buy fish-trap piling and 
timbers; the coal mining companies, and the copper producers in 
Montana, Wyoming, Colorado, New Mexico, and other States buy mine 
timbers; railroads are supplied with ties, and telephone, telegraph, 
and power companies with poles; pulp and paper mills get pulpwood; 
the turpentine distiller buys the right to tap carefully certain kinds 
of trees for the pitch or ‘‘gum” from which turpentine and rosin are 
produced. Manufacturers of furniture, excelsior, barrels, toothpicks, 
tennis rackets, crutches, shoe pegs, violins, tannic acid, charcoal, and 
many other things look to the forests as sources of raw material; 
even the medicine manufacturers draw on the forests, for they obtain 
there several thousand pounds of cascara bark a year. Only by 
careful, consistent management in accordance with well thought out 

lans can these demands continue to be met indefinitely through 
aving timber grow as fast as it is cut. 

As pointed out last year, the opportunity for developing permanent 
instead of short-lived wood-using industries is especially good in 
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Alaska, where the cruising of timber and the study of water powers, 
in anticipation of the certain establishment of a large pulp and paper 
industry, were continued. One result of this work was the discovery 
of new valuable water powers available to tidewater. 


Timber sold, calendar year ended December $1, 1921. 


Board feet. Value 
State. Fess i, Seal Tere: 
Commercial Commercial} Cost 
aaleal Cost sales. Total nine alana Total 
| 
Alabamac2 ..cuebinioncs sigs 21,000) |S S555 Sae2 | 21,000 $106) jostias- ae $106 
Alaska ee oS Sie os cicadas 1950! OOO N= 2 one | 11, 955, 000 SPY i fal a ane 17,477 
PATIZON Ames = aca calclee oct sate 8,519, 000 647, 000 9, 166, 000 15, 524 $626 16, 150 
AATKANSAS! 6. ates ea eases: 4, 642, 000 301, 000 | 4,943, 000 21,776 304 22,080 
Malifornias sceleec ssc ce ooo. 732,914,000 | 2,194,000 | 735,108,000 | 2,238,732 1,220 | 2,239) 952 
Coloradolits tho. BAe 19,904,000 | 1,239,000 , 21,143,000 54, 909 1, 207 , 116 
ML OTIdas = 2 So sake cede cise DSP NOOR Scien ng- ea 1,581, 000 D986) ames sooo 5, 986 
Tahoe. ek BES 117, 126,000 | 5,166,000 122,292,000 415, 636 4,658 | 420/344 
Michivan 2% per eee ete ees. spares ee oak 12,000 Pe ne bere eiseeaels 9 9 
MINN CSOLR soe wack ceecceaacs| | ip 402, 0008. contemesies se | F485 oo an eee 4,485 
Montanal.tv. 1255.68. Ay 88,190,000 | 5,781,000 93,971,000 299,809 5,101 | 3047910 
CRON Ga oe Sa ren 1, 675, 000 194, 000 1, 869, 000 2,077 158 2) 235 
New Hampshire............ 149104000710 Be rte 1,919, 000 151761. 15,176 
New, Mexicolit? 6.025. s120. 11,663,000 | 1,387,000 13, 050, 000 28, 726 1,054 29,780 
IN Orth Caroling. 5-22 tismisis see CECA) badseeeetaset 1,977,000 9,048). 17 J heaaeen 5,948 
Oregon! fs 5 Se 137,114,000 | 2,757,000! 139,871,000 383, 789 1,719 | 385,508 
South Dakota............... 7, 144, 000 882, 000 8, 026, 000 19, 100 805 19,905 
Tennessee........-.-- 2,974,000 | 172,000 | 3, 146,000 | 4,871 172 5,043 
Wtahires s= Ssc: 16,659,000 | 1,389,000 18, 048, 000 59, 051 1,299 60, 350 
Virginia... ... 3, 045, 000 10,000 | 3, 055, 000 6,789 11 6, 
Washington.......... te 49, 816, 000 500,000 50,316,000 | 81,563 278 81, 841 
West, Virginias. .<..2. /ss.5.- 318; 000;||2sc:0% segs 318,000 | Dy Seema 1,324 
Wyoming 0S. 33, 961, 000 781,000 34,742,000 «60, 559 709 61, 268 
Motallooteeere see. 1, 253, 579, 000 | 23,412,000 | 1,276,991,000 | 3,743,463 | 19,330 |13, 762,793 
Total, fiscal year 1920.| 1,294, 446,000 32,476,000 | 1,326,922,000 3,026,186 | 21,559 |23,047,745 
1In gidition, minor products not convertible into board feet were sold, value $5,485. 
2 In #ddition, minor products not convertible into board feet were sold, value $25,815. 
Timber cut under sales, calendar year ended December 31, 1921. 
Board feet. | Value. 
sal | Commercial | eonvnekeial Cost 
salast | Cost sales. | Total. | Eales | sales: Total 
Bea ot | He 
| 
Alabama east oh eae. eect | D100 tee Bt 21, 000 $106) ea keto $106 
Alaskagseei sane Lat Lt 149316: 0004142: oben 2s 14, 316, 000 23 150. keene 23, 152 
INTO eo, ee ee ae ee 28,030,000 | 630,000 | 28, 660, 000 60, 554 | $552 61, 106 
IAG eirisast tea Ce erage 6,723,000} 232,000 | 6, 955,000 35, 163 230 35, 393 
Waliforniass e-8250. onic) woes 123, 100,000 | 2,049,000 | 125, 149, 000 307,248 | 1,091 | 308,339 
Wolorad oe. seth ReeL LED: 34,411,000 | 1,463,000 | 35, 874, 000 86,469} 1, 245 87,714 
Hlonidag ens peewee han a ae 1017000) Bane ote ace 1,017,000 | 8056) bees 3, 056 
SYSEN (ope glade adele» editing | 81,685,000 | 3,761,000 | 85, 446, 000 262, 444 3,115 | 265, 559 
Michigan pes ees peta ord £3 Tale A 271,000 | 12, : 283, 000 601 | 9 610 
INNESOLA=< oo .. c/s Coeseabe less 39/000 || Aa cniet ccs ers , 939, 000 24 805 ears cisy ei 24, 893 
Montana...........--.- 37, 933,000 | 5,643,000 | 43,576, 000 88,369 - 4, 726 93, 095 
Nevada ane wesc 1, 304, 000 89,000 | 1, 393, 000 1, 789 76 1, 865 
New Hampshire. Sot OO0F | eee eo 3, 341, 000 TONGAN e opie ate 19, 167 
New Mexico.........- 23) 337,000 | 1,477,000 | 24/814’ 000 45, 961 1,013 46, 974 
North Carolina........... 10, 230,000. |............] 10,230, 000 Dgvasan vec sata 29; 333 
Oregons.) Peay hE es 133,776,000 | 3,278,000 | 137,054, 000 314, 350 1,888 316, 238 
SonthiMakotasss tense aoe 19,695, 000 647,000 | 20,342; 000 52, 007 432 52, 439 
PP OTIMIESSCOne ae ee eee eee ee eee 8, 016, 000 196, 000 8, 212, 000 18, 242 185 | 18, 427 
LORE Sa aes Eee me, gies Lan ee 9,558,000 | 1,111,000 | 10,669,000 24,177 1, 003 25, 180 
Winpinias ce 9). tee oe cere 4,778, 000 26,000 | 4, 804, 000 14, 624 24 14,648 
Washinptoni¢s; cesueies sess 77, 573, 000 529,000 | 78, 102,000 135, 406 303 135, 709 
WiesbiWirginia.c! f2 (5 52. bos_. 2314000) | eae 231, 000 9303|5- see ee 939 
Viay OMiTi payee ns a Lehn ieee 39, 906, 000 588,000 | 40494, 000__ 98, 767 471 99, 238 
Total PLO2 lame ores 666, 191,000 | 21,731,000 | 687,922,000 1,646,817 16,363 1 1,663, 180 
Total, fiscal year 1920...... 783, 947, 000 | 22,184,000 | 806,131,000 1,754,599} 15,800 r 1,770, 399 


1 In addition, minor products not convertible into board feet were cut, value $4,511. 
3In addition, minor products not convertible into board fest were cut ,value $10,381. 
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Number of timber sales, classified according to amount of sale, calendar year ended December 


$1,-1921. 
$100 or under. | | | | 
' $1,001 
; ————| $101 to | $501 to 3 | Over 

State. Cars, -'$1,000. pr eet $5,000. | Total. 

lmercial.| Cost. | Total. | 3 
PUA DBINA <<. acc taclsaepeaenass 554 ina soe Onl aecressats OA Cashes | Seats ata] oasaaes i eal 6 
PAISSS ct SSS EERE: STE. i SHB 64 4 155 1| 5 2 nb oe ode 163 
dA V A312 OR SORE Ace e ce SCGROeROe seers 747 | 281 | 1,028 Stl 3 Sl Seema 1,037 
Arkansas. 223232 a AS 30 115 145 4 | 1 3 | 1 154 
California... -fc.- Sagwatwemes + -igeeeard- | 615 | 404. 1,019 17 | 5 16 4 1,061 
Colorad Ose eset ceacen ce Sec anaclecoae ce 587 | 278 865 8 3 8 | 1 885 
MlOriGdate ISeOe SEE LCE RIALS EEE QUE sates. § ZI 5S p57. | 4 Dil gee ee | 26 
Idaho SS, Ga eae i Oa aR ae ie ee 758 | 1, 313 2,271 8 5 11 | 5 | 2,300 
sehipan’ iS... elle he AS. PRESS. SSR Bh OP IOP GSE oP) ee Jasdssect | tom cook | 3 
METER OSQLA Se sop oo iba ee sn 8 2 sc eee pS ere eae SHLCER: cae Jeteeeege Be eases 11 
MADARA eae eaeisect cecncaocs sams ete 683.| 1,572 | 2,255 16 | iad 9 2 2, 289 
INL 201 SO Se ae ee ee 14} |3 inate Waites bh -< feltsecss [San .ftcuhpse eget 14 
IN EYE CSA a SR BS Sapa pe ea p eae 103 58 Tit SAAB Ee JeoSs8s04)\Ss0a866r Rance 161 
ING@wr Hampshire. --<-. ccc sscncss oc} HIM | ees Se se 111 Wh anescedd Hesocsc? 1 113 
IND WHIM OSICOS— Scan ccmtacceme once ae ot 712 575 | 1, 287 4) 2 6 easdetee 1, 299 
INOKED I CALOMNE sarcc sre rancls ule cisesacece | 160.) o<<ax2 - 160 Dee tete(aeisicie 5 ees 163 
ORIGHOMA) on crcee soc cilews seen «cle ak sh ee eee GS aopoees) acocaaes Hebosasa smetaror | 31 
OVP ETT GI eet pe ee Siete le a 313 543 | 856 °6 3 3 | 5 873 
HONthDakOLa co 23- 2 cceesseccseass « 379 | 189 568 4 3 3) |scseeaee 578 
Mennessee LF. se n-toses J- eoek = teres es 133 61 194 Ree aSos NCR SSE 196 
(2 bap sabe pair ta Minted ahs 440 mat tT 3 | 2 1 1 | e178 
Wikeiniag:s fy iisc2 S. aes sek Rete hs 325 | 334 3 | Li brasd ses ssa ce 338 
WWHSHINP LONE. os cine sce cose ce eee 285 106 391 6 | 3 10 4 | 414 
West\Virginia. iti sie Re] 7 SS REE 17H... OSES. Peeereseureetee ee. i. fo2E52 | 17 
DU OTE rent - ae tb weer cep peayeras 187 | 183 | 370 6 | 1 1 | 2 |} 380 
otal, 192lesssszia 22 /9.cn 4 6,820 | 6,621 | 13, 441 93 | 48 82 26 | 13,690 
Total, fiscal year 1920........... 7,182 | 5,580 | 12,762 141 | R4 174 111 | 13,272 

| 
REFORESTATION. 


The records of planting and sowing operations on the national 
forests are now kept by calendar years instead of by fiscal years, since 
when these operations are conducted at high altitudes the work is ° 
not infrequently in progress on June 30. The figures given in the 
following table, therefore, include some areas planted during the 
first six months of 1921 and reported last year with other figures for 
the fiscal year ending June 30, 1921: 


Planting and sowing on national forests by States, calendar year 1921. 


| | | 


Area Area Area Area ‘ 
State. | planted. | sown. |. Total. State. planted.| sown. | Total. 
| I 
| Acres Acres Acres. | Acres. Acres. Acres. 
Montana... ..72/- 2EO19. AOE LENS. 22E 2, 019:408|| Wiyoming: ths. .22t|si.ke 225. 135. 00 135. 00 
TdanGs 258 as! ATO RON recess | 1,776.00 || Virginia............ 616i lean ee 61.67 
Micnivan ) pnccac = | LSB SOUR emer 1,461.80 |} Alabama........... 8. COME... ee aes 8. 00 
Minnesota... ....-- 15 332-00) (fyi 2 28.5 1, 332. 50 ||. New Hampshire... . S00! |e cece cere 3. 50 
Coloradoy.-ts..te- Bad. 00" be soot a aie 8555001 |WeATIZONS . tyne 2200 ieee aan 2. 00 
Noebresicny 22 51. tt ARNE DOs ee. seek 431. 25 | | ——_ 
Washington........ AIO: OO... S85255. 2 410. 00 Total........| 8,766.62 135.00 | 8,901.62 
Oregon: Hie rs. o28 407. OO" ha ae cee | 407. 00 
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The decrease in the cost of labor and the completion of the read- 
justments in nursery activities caused by the smaller Sppr eg neus 
during the war resulted in a material increase in the area reforested; 
but until more funds are made available the work can be conducted 
on only an extremely small scale in comparison with the extent of 
the job. The total amount of land repeatedly burned over, chiefly 
before the creation of the forests, which can be restored to pro- 
ductivity only by planting is estimated at, at least, 1,500,000 acres. 
At the rate at which planting work is now being conducted, it will 
require between 150 and 200 years to reforest these denuded areas. 
The work is now largely concentrated in those regions where the 
greatest success is obtained, such as the ener pine regions of 
northern Idaho, western Montana, and the Lake States. ven in 
these regions, however, the scale of operations is necessarily small 
in comparison with the denuded acreage. 


RANGE. 


GENERAL CONDITIONS. 


Except in Arizona and New Mexico and around the Custer National 
Forest in Montana, national forest range conditions were exceptionally 
favorable throughout the West during the grazing season of 1921. 
Heavy snowfall in the mountains the previous winter, an early 
spring, and copious rains extending into the early summer months 
produced a most plentiful supply of forage on the ranges and an 
abundant hay crop on the ranches. A prolonged drought held on in 
Arizona and New Mexico until well into the summer, but was finally 
relieved by heavy rainfall, and at the close of the 1921 season these 
ranges also were in excellent condition. The Custer National Forest 
in Montana suffered one of the most severe droughts ever known, 
which, together with a serious grasshopper infestation, caused a 
shortage of the beef crop and poor condition of breeding stock to 
begin the winter. Elsewhere the fall conditions were favorable and 
most of the stock remained on the forests for the full season. 

The winter of 1921-22, however, was one of almost unprecedented 
severity and duration. The abundant hay crop of the preceding 
summer was entirely consumed, and many stockmen were compelled 
to turn their stock on the range in the spring in advance of forage 
growth. This was so late in starting that in the Northwest and 
Rocky Mountain region ranges normally in condition to use by the 
first of May were at the middle of June still snow-covered in many 
places, and with scant vegetation where the snow had gone. There 
were heavy losses of breeding stock, and especially of lambs. The 
loss of sheep was increased by the over age of breeding ewes, a result 
of depressed market and financial conditions which had prevented 
flock masters from selling their old ewes and replacing them with 
younger animals. 

USE OF THE RANGE. 


The table on the following page shows the number of stock under 
permit for the calendar year 1921: 
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Grazing permits issued and number of stock grazed, calendar year 1921. 


Cattle, horses, and swine. Sheep and goats. 
State. Number of stock grazed. | Number of stock 
tee | grazed. 
Permits Permits | 
TSS OG ed rer a ar Ee RT ig (LSSUCO Si ae ora oe ee 
Cattle. | Horses. Swine. © | Sheep. | Goats 
Alabama. . 190 BY lwcciecins waa|scieccwacdsloceees cere s 
Arizona... 1,482 | 360,038 4,306 | 492 140 | 316, 447 
Arkansas... 203 04 25 124 
California... 2,856 | 205, 132 6,368 | = 1,052 517 557, 125 
@oloradaster=e! soshescms -o-ceeeas ,344 | 344,303 8, 133 2 734 | 909, 767 
HlOrids Seeeeee tases ceas soces cance 43 66 3 60 3 
Genrmiay eine se. 5 SESE ee 22 cE Solos SERRE s 2c [Soca od Joe Se Peek eee cle 
LCT TT EA. a a a eee 3, 863 162, 277 VR Cee Rae 885 | 1,374,836 
MGREAHD ssh. co Seen ates oe os 2,871 157, 468 13,599) |..siee ot 468 670, 751 
MebraskacssJ + concccsc. tte cet oss 41 6, 143 Wakes) aeciaan oiciea see abana se aEe baie oe 
INGVRd alee nes cast essne ce cn tees |} 499 71, 807 3, AGO OE eee eee 132 | 341,947 
New Hampshire............0..206 16 166 1D (3s35.. 222 ese seas. Sete 
INGWeMOexicos.... . Beas cnesesuecece 377 563 390, 675 
North Carolina 341 1, 939 83 | 137 24 309 
Oldahonia mrdesec< ce sst 26 teas leas cpres spe ap bene tteinc ciate 5 wee 
OTepON Se o- = ooo he ee ecm ec cuacuses 21 519 727, 176 
South Dakota 235961| “sete cabe 4 , 
PRERHOSSPON noses eas Oe 8 oe 2 873 eS ee 7 136 
Utah sis? tii. 162 1,725 | 766,337 
Nabemiaies. cose en she cassceaects ey Se Lille): By GOL»| } ps vt Grieves cms 5 
Washington. . Lipa eleieieite 150 193, 891 
West Virginia | 1 
VORMNG 25° fo os ace 2 |eccecsccse 332 681, 895 
Rotalessscesesecscd sete sce | 2,453 6,214 | 6,936, 377 
\ } 1 
1 Cherokee National Forest included in Tennessee. ° 


The change from fiscal to calendar years in reporting number of 
stock grazed makes it impracticable to compare figures as to number 
of stock grazed in 1921 with figures for 1920. From such records as 
are available, however, the total number of stock grazed in the cal- 
endar year 1921 was less by eee, 470,000 cattle and horses 
and 165,000 sheep and goats than for the calendar year 1920, with 
about the same number of permittees, for the reason that financial 
considerations compelled owners to dispose of their salable stock and 
prevented replacement by desirable breeding stock. The demand for 
range, however, was as keen in 1921 asin any other year. Use of 
the forest ranges was less because of the necessity of relieving certain 
overstocked ranges and continuing the preferences of established 
permittees who were forced to liquidate. 


MEASURES NECESSITATED BY FINANCIAL CONDITION OF STOCK INDUSTRY. 


Continued deflation and liquidation characterized the year 1921. 
The situation of cattle producers was particularly acute. Prices 
remained very low; operating expenses, while somewhat reduced, 
were still high, and no adequate means of financing the industry was 
available. Stock had to be sold for whatever it would bring, and 
the cattlemen were unable to find funds needed for range improve- 
ment and for the purchase of bulls to better their herds or to retain 
young female stock. The depression also prevented the usual and 
desirable movement of stock from the breeding sections in the 
Southwest to the ranges and ranches of the Northwest, so that forest 
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ranges in the Southwest were materially overstocked with cattle for 
which no market was available, while surplus range existed in the 
Northwest. 

For the sheep industry the outlook by the close of the summer 
season was exceedingly hopeful. A sudden rise in the lamb market 
and Pee of good prices for wool turned the disheartening situa- 
tion of the early part of the year to one of extreme promise. The 
spring of 1922 proved to be all that could be desired in the way of 
markets, since wool and sheep of all kinds reached prices higher than 
before the war. 

The general financial situation was materially relieved late in 1921 
by extensions of credit from newly formed loan associations and 
through the reestablishment of the War Finance Corporation. 
Relief measures. were also applied by the Forest Service. In many 
instances more stock were atiowed to remain on the forests than the 
permanent capacity of the range justified, to avoid forcing the sale 
of beef at prices which would send the producers into bankruptcy. 
The usual reduction in the number of stock for which permits are 
given new owners coming into possession of the stock of permittees 
through transfers and sales was in many cases waived as a stabilizing 
measure. Permittees temporarily unable to maintain their prefer- 
ences because forced liquidation left them without stock were given 
time to recuperate their losses and secure other stock without for- 
feiture of the grazing privilege. In recognition of the necessity the 
stockmen were under to cut down their operating expenses, many 
minor infractions of the regulations due to inadequate help on the 
ranges were overlooked and only aggravated cases were prosecuted 
under the trespass procedure. The lack of efficient help on the 
ranges, however, increased administrative difficulties materially, 
caused poor distribution of stock, and in some places resulted in a 
seriously overgrazed condition of parts of the Tange: 

As explained last year, Congress afforded a further measure of 
relief through legislation postponing the payment of grazing fees, 
which are required under the regulations 30 days in advance of the 
opening of the grazing season. 

The following table shows the amount delinquent on December 1, 
1921: 


Number of permits, fiscal year 1921. Delinquent. 
District No. TAG, ny fie my A eahnkcia 
attle an neep an. umber 0 
horses. goats. Totak permits. Amount. 
Dees Aes SH CM Ey VR CRA RS es Ge 2,996 539 3,535 271 $13,810. 00 
2 eh Sa ote oni enla sale Ce aan eae sole seh bsleinei> 6, 165 1,009 7,174 854 61, 270. 00 
DAES Dee ees cone n bast wlce seinelle seis 3,338 674 4,012 897 153, 120. 16 
Woh ae tye les see hee cejplch ee eeceuedeniceee 11, 860 3,074 14, 934 2,044 91, 484. 00 
Ny kerclcbtctisntsins s cee operas cots Seicisisis eisiere 2, 884 504 3,388 82 6, 102. 13 
Qa eee e Ee ede cm the eiee <2 c-caeb eeivsts 3,307 692 3,999 767 52, 400. 00 
Oar Rea age) Ue AHI 9 Nags kat Lee a 1, 063 48 1,111 25 1,740. 00 
Totaled. seo, wpdaseaede sy seeciet sss 31,613 6,540 38, 153 4,940 379, 926. 29 
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To enable the stockmen to meet the above delinquency they were 
allowed to submit propositions of settlement and a note payable on 
or before July 1, 1922, with interest at 6 per cent. The outstanding 
indebtedness on July 1 was as follows: 


| Notes. No notes. 
| Number of Total | | 
District No. delin- aounhaell 
uents. AL 
ae | Number. | Amount. | Number. | Amount. 
| | 
Wey ask latala'<'ajchaatahe ania seven | 38 $3, 564. 31 33 $2,777. 16 | 5 $787.15 
een Gala cwle'ala tha a oteieinincn fe 102 9,643. 30 51 4,118.11 | 51 5,525. 19 
Bock ed cas ce oantee ness } 200 40,329.10 | 123 33, 495. 72 | 77 6, 833. 38 
Wet es were 316 | 19,803. 49 | 206 | 17,173.90 | 110 2/629. 59 
Ta Ador bonbocoSosaee Bel 8 730. 45 2 . 80 6 230. 65 
Gxt. dsasczeceeehe. --. 58 | 3,926. 75 24 2,529. 26 | 34 1,397. 49 
Reta: Sirah. 722 | 77,997. 40 439 60,593.95 | 283 17, 403. 45 


The conditions confronting the industry in 1922 had not suffi- 
ciently improved to warrant collection of the fees at the usual time. 
The regulations were therefore waived to allow payment to be made 
in two installments, one half on or before the date of entering the 
forest, and the other half on or before December 1, 1922. 


GOVERNING PURPOSES OF RANGE ADMINISTRATION, 


Range administration by the Forest Service aims (1) to bring about 
the largest possible yield of live-stock products, (2) to promote set- 
tlement, and (3) to stabilize the live-stock industry dependent upon 
use of national forest ranges, on the basis of most efficient production. 
Realization of these ends requires regulation of use of the range by 
the stockmen, range improvements, and application of the best 
methods of range and live-stock management. 


POLICY UNDERLYING REGULATION OF USE. 


Regulation of use of the range serves all three of the governing pur- 
poses. It increases the yield of live-stock products by control of the 
number and classes of stock allowed on the range, their distribution, 
and the period of use. It promotes settlement by its system of 
preferences, which enables the new settler to put stock on the forest 
ranges through reductions from time to time in the larger herds of 
established range users. Such reductions, however, are made grad- 
ually and will in no case go beyond the limits required for an efficient 
live-stock business under the specific local conditions existing. 
Finally, regulation of use helps stabilize the live-stock industry by 
lessening its hazards. 

The open range live-stock industry of the West is one of extreme 
hazard. To secure permanence and stability of the business the 
ranges must have a sustained forage-producing capacity and stock- 
men must intrench themselves with ranch property and equipment 
to carry them over periods of depression or drought. Careful study 
has been given to the question how best to adjust the regulations to 
meet these needs, 
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FURTHER ADJUSTMENT OF REGULATIONS NEEDED, 


Agricultural lands, the public domain, and the national forest 
ranges are so interrelated that grazing administration of the latter 
must of necessity take into account the conditions created by the 
presence of lands of the other two classes. Little difficulty is expe- 
rienced in adjusting the use of the forest ranges to agricultural devel- 
opment, but the absence of any form of control of the public domain 
creates a source of embarrassment and affords a prospect of disturb- 
ance likely to prove prejudicial both to the live-stock industry and 
to the public welfare. 

On July 1, 1921, there were approximately 189,729,492 acres of 
unreserved unappropriated public domain, much of which has been 
largely depleted of vegetation by unregulated use. Much of this 
range adjoins or is in the vicinity of national forests. As its capacity 
Seah decreases, with no resultant decrease in numbers of stock, 

emands on forest range increase, administration becomes more 
difficult in preventing trespass, operating expenses to the individuals 
increase, and conflicts between owners result. In a word, the com- 

etition for the use of the remaining public domain is becoming so 

een that a repetition of range wars and destruction of property can 
be expected unless legislation is enacted by which the public grazing 
lands outside the forests can be effectively administered. 

It has already been explained that depressed business conditions 
necessitated leniency in requiring the removal of stock from ranges, 
the use of which had become in excess of their permanent carrying 
capacity. The problem involved presented the greatest difficulties 
in regions where drought increased the demand for range on the 
forests, lessened the production of forage, and made it impossible for 
the stockmen, had they been required to cut down the number of 
animals grazed on the forests, to find range elsewhere. The surplus 
stock must be removed at the earliest opportunity. This is neces- 
sary not only to maintain the productivity of the range but also to 
stabilize the industry. It is vital to the live-stock industry itself in 
these regions to have the carrying capacity of national forests fixed 
with a reasonable margin of security against the frequent years. of 
deficient rainfall, shortage of feed, and consequent heavy losses in 
the herds of permittees. 

In connection with this readjustment of use, the time is opportune 
to make some changes in the regulations which will aid materially 
both in financial readjustments and in the stability of further use of 
the range resource. 

The regulations call for payment of grazing fees in advance. 
Stockmen usually meet operating expenses by borrowing, which 
involves paying interest until the loans can be repaid from receipts 
when stock is sold. Where yearlong range is used this may involve 
paying interest on the amount of the grazing fees for more than a 
year. All State and county taxes are payable in two installments, 
and Federal income taxes may be paid on the installment plan. It 
is believed equitable and advisable to adopt as a permanent policy 
payment for the use of yearlong ranges in two installments. 

The present system of establishing the fee to be charged for the 

razing privilege is not conducive to the best interests of the industry. 
i has not been based on a close scientific determination of the actual 
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or commercial value of the forage, and stockmen have been unable 
to know what the fee might be year after year for a definite period. 
Further, the present fees do not sufficiently recognize differences in 
the relative value of the individual range units, due to their character 
and location. 

As a necessary step to stabilization and permanency in the live- 
stock enterprises dependent upon the forests, a careful appraisal of 
all ranges is now under way and will be completed in 1923. This 
appraisal is based upon the quality and quantity of the forage; the 
amount and distribution of water; the character of the topography 
as it influences the management of stock or increases the probability 
of loss; the accessibility of the range to transportation, markets, and 
ranches or adjoining grazing land; the extent to which the range is 
improved with fences, corrals, pastures, roads, trails, and bridges; 
and the need for other improvements necessary to its fullest use. 
Data are also being collected and analyzed on the losses of live stock 
due to poisonous plants, predatory animals, straying, and other 
causes, and on operating expenses and the effect of national forest 
restrictions. All the information thus gathered with regard to con- 
ditions on the national forest ranges will be compared with similar 
information for private lands of known value, and the fee adjusted 
accordingly. 

When the work is completed, and beginning with the grazing season 
of 1924, permits will be issued to fully qualified owners for not less 
than a five-year period. Such permits will authorize the grazing of 
not less than a stated number of live stock, which will be approxi- 
mated to the number now permitted under established preferences 
and will be nonreducible during the period except for violation of the 
terms of the permit or in emergencies for the protection of the range. 
The primary purpose of such an arrangement is to stabilize the use 
of national forests by all classes of grazing permittees. 

To stabilize further the use of national forest ranges and secure 
increased production of forage crops, permits will be predicated upon 
reasonable qualifications as to ownership of ranch property adequate 
to insure efficient live-stock production under local conditions. 


NEED OF RANGE IMPROVEMENTS, , 


Efficient administration of the national forest ranges is Dene 
hampered by the lack of range improvements essential to proper, full, 
and permanent use. Approximately $3,500,000 has been invested 
on national forest ranges by stockmen. This investment has made 
possible larger use of the resource, and larger receipts in grazing fees. 
While the construction of such improvements by stockmen has 
produced excellent results, the system is not altogether desirable 
from either the stockman’s or the Government’s standpoint. Im- 
provements located on Government land under special-use dee do 
not justify large private investments. Further, the value to the 
stockman of these investments is considerably diminished by the 
fact that he may be required to make room for small owners desiring 
to share the use of the range. Under existing law there is no way by 
which, if this happens, reimbursement to the stockman who con- 
structed the improvements can be made. The benefits, however, 
both to the stockmen and to the Government secured from these 
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per aan prove conclusively the great importance of extending 
them. 

The demand for range now fully equals and in many places over- 
taxes the capacity of the forests. "Io provide for increased demand, 
improve and protect existing ranges, and secure utilization of new 
areas, a large amount of improvement work must be undertaken by 
the Government. It is estimated that $3,500,000 will be necessary 
fully to improve the forest ranges. Projects have already been 
surveyed, on which construction can be begun immediately, involvy- 
ing an expenditure of over $170,000. These projects consist of boun- 
dary fences to ee trespass, division and drift fences to control - 
more adequately the distribution and movement of stock, water 
developments, and poisonous plant eradication. Such improvements 
as these are essential to the most effective range management and to 
providing for stable occupancy. The entire cost of these improve- 
ments will be returned to the Public Treasury in increased grazing 
receipts alone in about eight years, so that purely from a business 
standpoint the expenditure will be profitable—a fact which should 
not be overlooked. 


NEED OF IMPROVED METHODS OF MANAGEMENT. 


The importance of improved methods of range and _ live-stock 
management, through which are obtained both more forage and 
more and higher-grade live-stock products, is apparent when it is 
borne in mind that about 53 per cent of all the sheep and 22 per 
cent of all the cattle in the 11 far Western States are grazed at least 
a part of the year on the national forests. The need for better 
methods of range management, whereby the quantity of forage 
available is increased and its most effective utilization promoted, is 
heightened by the increasing dependence of the western live-stock 
industry on the national forests for summer range. Agricultural 
settlement and the steady decline in carrying capacity of the public 
domain are destroying the balance between summer and winter 
feed. To meet the demands of the future the productivity of 
forest ranges must be raised. 

This necessitates a more scientific knowledge of the resource. 
One of the requirements for developing inproved methods of manage- 
ment is exact knowledge of the character and present condition of 
all the ranges. This is obtained through a careful range reconnais- 
sance and classification. The object of this work is to obtain and 
apply accurate knowledge of the carrying capacity of the range, the 
period during which forage can be used without injury, the class of 
stock to which the range is best adapted, whether sheep or cattle or 
both can use it without injury to the vegetation and secure maximum 
production of meat and wool, and how stock should be handled 
during different seasons of the year. With this knowledge manage- 
ment plans are developed which provide for deferred and rotation 
grazing, permitting a part of each range to be reseeded with the 
most valuable and nutritious species at regular intervals; salting 
plans, which regulate the distribution of stock on the range at proper 
seasons; the construction of improvements; and the most beneficial 
methods of herding. 

To carry this work forward at the rate required an enlargement 
of the technical grazing personnel is essential. The grazing specialist 
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is to grazing administration what the soil expert is to crop production, 
and more. He must know the species of vegetation most suitable 
_to each locality and the class of stock which can be most economically 
produced on dependent range or farm lands; he must know the 
species of vegetation from which the greatest production of meat 
and wool can be derived; he must know when a forage crop can be 
harvested by grazing without injury to its permanency; he must 
develop methods of management suitable to the locality; and he 
must be able to work in harmony with stockmen and secure the 
adoption of such practices as will best meet the needs of both range 
and ranch property. 

The results secured by the Forest Service with a limited number 
of these men during the past few years have fully demonstrated 
what can be done to meet the change in economic conditions. 
Many practical stockmen are beginning to employ this class of men 
in place of men whose sole qualification is the ability to ride a horse 
and rope a steer. The change, of course, is gradual, but it is placin 
range live-stock production on a higher level as a rationally conducte 
business. Western colleges have recognized the trend of the industry 
in the West, and are establishing courses in range management. 
There is urgent need on the national forests for more men trained 
along this line. 

The need for intensive experiments and investigations to obtain 
additional knowledge in the light of which efficient use of the range 
can be still more fully brought about is discussed in the section of 
this report devoted to grazing studies. 


RECREATION AND GAME. 


Motors and good roads have combined to effect a radical change 
in the outdoor recreation habits of the American people. Vacation 
time is now a period of free movement, nomadic enjoyment of widely 
separated scenes, and of simple living in the open. Rich in scenic 
beauty and natural charm and offering the primitive attractions of 
the wilderness, the national forests afford an incomparable field for 
the indulgence of this wholesome tendency toward rational play 
and physical improvement. Within their limits travelers by motors, 
by wagon, on horseback, or on foot, campers, hunters, and fishermen, 
amateur photographers, mountaineers, berry pickers, naturalists, 
and everybody else who wishes to come have equal opportunity. 
Care with fire and cleanliness in camp are the only requirements 
imposed upon their sojourn. 

The wide distribution and extent of the national forests and their 
proximity to thousands of cities and communities make them natural 
centers of summer recreation, particularly for the masses of people 
whose vacation must be inexpensive. Between 5,000,000 and 
7,000,000 people visit the forests each year. The discouragement of 
recreational use of the forests would therefore be a distinct hardship, 
and failure to develop recreational possibilities would mean mE 
holding a form of. public service which, though intangible in value, 
ranks in social ai indeed economic importance with the timber, 
forage, and water-power values of these properties. Public welfare 
dictates an aggressive policy of ascertaining, developing, and offering 
the recreational opportunities in the national forests. 
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The close relationship between county or municipal welfare and 
near-by forests is illustrated by the action of counties such as Gila 
County, Ariz., and Fresno and Mariposa Counties, Calif., and of cities 
such as Denver, Salt Lake City, Los Angeles, and Butte, whose pro- 
grams of county or municipal development provide for maintaining 
county or municipal camps and camp grounds within the national 
forests. Community projects of this character are often supple- 
mented by corporate and organizational undertakings, exemplified by 
the plans of copper companies in Arizona to construct summer camps 
for their employees at cool altitudes within the forests, and of stakes 
of the Mormon Church to build and maintain forest camps, such as 
that of the Mutual Dell Community near Salt Lake City, for the use 
of members of the young men’s and young women’s societies. And 
for every project of this character there are thousands of families who 
turn to the forests yearly to tent on a general camp ground or a 
secluded spot of their own choosing, or to occupy a summer home 
constructed under permit from the service. 

This growing use means for the national forests new opportunities 
of service of immeasurable public value. It should be strongly 
encouraged. The fact that it entails obligations must, however, 
be recognized. The assemblage of large numbers of people at points 
of interest creates problems of fire protection, of sanitation, and of 
supervision that can not be disregarded without serious consequences 
to the safety of the forests and to public health. Within several 
States certain specific requirements are made compulsory on private 
lands to safeguard public health. The Federal Government should 
not be above such laws, nor can it throw the entire burden of their 
observance upon counties, municipalities, and private agencies, 
although a large measure of cooperation is secured from those sources. 
More, liberal appropriations are absolutely necessary to install upon 
the national forests the sources of pure-water supply, fireplaces, 
toilets, garbage pits, and other simple facilities required for public 
health and comfort and reasonable security against fire. The estimate 
for the fiscal year 1924 of $20,000 for these purposes will amount to 
an ponent of less than one-third of 1 cent for each person who 
uses the national forests for recreation. 

The 157,000,000 acres within the national forests, of wide geo- 
eraphical distribution, embrace in part the natural ranges of every 
species of wild life known to have existed in the continental United 
States. Of the great wealth of game which at one time abounded in 
the United States only a comparatively small remnant remains. 
There is scarcely any species that has not been severely depleted. 
Any serious attempt to preserve for future generations a part of the 
abundant wild life with which this country was once generously 
endowed will depend to a substantial degree upon publicly owned 
lands, and particularly upon the national forests. 

Settlement and intensive cultivation of nonforested lands have 
operated to make wild life peculiarly a product of forest land and its 
preservation and perpetuation a major problem of forest management. 
Only by a thoroughgoing correlation between the industrial uses of 
the forest and the food and shelter requirements of game animals and 
birds can the latter be saved from extinction. There is economic 
justification for such correlation in that game is a forest resource of 
material importance. Recognition of game as a forest product and 
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the practicability of its administration by the Federal Government 
are evidenced by the action of several Eastern States in ceding to the 
Federal Government the right to regulate the taking of game upon 
forest land acquired by the Government. Such action has in no way 
decreased the interest of these States in the game situation, but has 
strengthened the relationship between the State and Federal agencies. 

A sustained and increasing annual yield of game may be perma- 
nently secured without impairment of the stock, and depleted areas 
may be restored either by distribution or by the regulation of or 
temporary restriction upon hunting. There are many noteworthy 
examples of possibilities along these lines. One is the beaver, whose 
introduction and protection have often led to such increases in num- 
bers that reduction through regulated trapping frequently becomes * 
necessary to check serious injury to property. Another is the deer, 
which under reasonable regulation makes marvelous gains in num- 
bers, with a constant increase in hunting opportunities. The Federal 
game refuge created in 1906 within the Kaibab National Forest, in 
northern Arizona, and administered by the Forest Service, affords an 
excellent example of the capacity of deer to multiply rapidly under 

rotection. The number of deer upon this area is not accurately 

nown, but estimates now range from 10,000 to 30,000 head, despite 
yearly migrations to adjoming regions. To the motorist tra- 
versing this forest, deer are a common sight, frequently outnumbering 
the domestic cattle observed en route. Comparable results are 
obtainable with other species and in other regions. Experience con- 
clusively demonstrates that wild life responds quickly to simple and 
rational forms of management and that reasonable regulation does 
not reduce, but in the long run markedly increases, the amount of 
game which may be taken annually. The significance of this is that 
the national forests, without any impairment of their present pur- 
poses, can be made to contribute greatly to the pleasure and profit of 
the public through more aggressive development of their capacity to 
produce game animals, birds, and fish. The promotion of healthful, 
vigorous types of sport would alone justify the effort required. 
There are also large economic possibilities of food and fur production, 
which systematically developed would annually contribute toward 
our national needs millions of dollars’ worth of meat and skins. 

As a first step in determining the requirements of wild life on the 
national forests, an effort has been made to secure reliable data on 
the number and species of game animals. Estimates so far sub- 
mitted on the more important big-game species indicate that the 
national forests contain nearly half a million deer of several species, 
reported as existing on 86 forests. Elk formerly occurred in nearly 
every State, but the larger number are now confined to national for- 
ests and national parks in 14 States. Of a total of 72,000 elk reported 
in existence in the United States several years ago, a majority find 
range on the national forests some time during the year. The once 
large herds of antelope found in all Western States have been almost 
annihilated, but the 2,400 head now existing on the national forests 
in 10 States constitute the nucleus of future herds. A total of 
13,000 mountain sheep in 11 States, and 10,000 mountain goats in 4 
States are reported. A few representatives of many other big game 
species are still found in widely scattered sections of the national for- 
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ests, while fur-bearing animals under protection show a remarkable 
increase in most localities. 

As a second step in the development of game management plans, 
97 State game refuges, involving approximately 11,000,000 acres, 
have been established. Supplementing these are 4 Federal refuges, 
containing approximately 773,925 acres, within the boundaries of 
the national forests. In addition to these State and Federal refuges, 
there is an almost equal acreage upon which the grazing of domestic 
stock has been restricted so as to provide an ample supply of forage 
for game. All State and Federal game refuges are natural breeding 
grounds, and since all hunting on them is forbidden by State or 
Federal law, adjacent territory is being restocked by the overflow from 
these refuges. 

To promote better cooperation and organization in game protec- 
tion, informal agreements have been entered into with State game 
officers in most of the national forest States. These agreements pro- 
vide for the appointment of qualified forest officers as deputy State 
game wardens. They also provide for the presentation of annual 
reports to the governor or the State game commission wherein infor- 
mation regarding game conditions is presented in detail, with specific 
recommendations for changes in game laws or on other matters relat- 
ing to the welfare of the game. Under this arrangement there is a 
strict enforcement of the game laws by forest officers, who, in 1921, 
made 170 arrests for violation of the game laws, with 94 convictions 
resulting, and who reported to State officials 28 violations, with 13 
convictions resulting. The findings and recommendations contained 
in the annual reports have frequently been used by State officials in 
recommending or shaping new legislation. 

Through the cooperation of the National Park Service, the Bio- 
logical Survey, and the Montana Fish and Game Commission, the 
Yellowstone herds of elk were given excellent protection, which, 
coupled with rather favorable winter conditions, reduced the usual 
loss to almost a minimum. However, the Situation confronting 
these herds during severe winters continues to be critical and can 
only be ameliorated by the acquisition of winter-range lands as indi- 
cated in the report for 1921. 

The many State and local fish and game protective associations are 
most valuable agencies in the protection aaa development of the game 
resources and are the media through which favorable public sentiment 
toward adequate game protection is most effectively promoted. 
Their membership includes the naturalist, the game enthusiast, the 
stockman, and men engaged in business enterprises of .all kinds. 
Many conflicting interests may be effectively reconciled through 
such organizations. Their extension into all localities can not be too 
strongly encouraged. As these many small organizations become 
more closely affiliated with those of national importance the effective- 
ness of their cooperation greatly increases. 

No greater stimulus for recreation can be found than a stream or 
lake well stocked with game fish; but through increased use many 
streams once plentifully stocked are becoming depleted. To meet 
rapidly increasing use and maintain fish production, carefully pre- 
pared plans for securing, transporting, and planting fry or fingerlings 
must be executed. These plans show the species inhabiting the 
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stream, the quantity and kinds of fish food, the species to which the 
stream is best adapted, and the number of fry required yearly. 
Because of the loss usually occurring in transplanting small fry, it is 
sometimes necessary to establish rearing ponds where the young fry 
may be fed until they are large enough to be released into mountain 
streams. These rearing ponds with their thousands of small fish may 
be seen on many of our national forests. In this connection the 
periodic closure or alternation in the use of streams frequently is 
necessary, and is secured through orders by the State game officials. 
During the year each national forest district completed plans for 
the stocking of streams on one or more national forests, and in coop- 
eration with the Bureau of Fisheries and the several State hatcheries 
real progress was made in stocking streams and lakes in which no fish 
have hitherto been found, and in replenishing the supply in favorable or 
accessible streams and lakes frequented by many campers and sports- 
men. In Colorado the Forest Service received 4,173,000 trout fry 
from State hatcheries and 776,000 trout fry from Federal hatcheries, 
which were successfully planted in streams and lakes within the na- 
tional forests, the normal loss in transporting being cut by over 25 
er cent. 
: Fish and game management plans are being developed on all forests 
as fast as funds and personnel will permit. Their objective are: The 
preservation of adequate spawning and breeding stocks; control of 
environmental factors inimical to productiveness; and promotion of 
public sentiment, laws, and organizations necessary to the proper 
peeeecnon and development of wild life. These plans call for a high 
egree of expert knowledge and study in order that conflicting interests 
may be properly reconciled. The advice and assistance received from 
the Biological Survey has contributed materially to their develop- 
ment. The views of the game enthusiast must be harmonized with 
those of the sportsman, stockman, and lumberman. Each must rec- 
ognize the problems of thé other, and through cooperation assist in 
the proper management of the resource. 


WATER POWER. 


During the second year of operation under the Federal water 
ower act of June 10, 1920, 45 applications were received for use of 
and within or partly within the national forests. The number for 
the preceding year was 124. The passage of a new law naturally 
stimulates action to take advantage of it, so that more applications 
are to be expected the first year than subsequently. Moreover, pre- 
vious laws offered insufficient tenure to attract investments in water 
power and therefore tended to retard development, especially where 
the applicant company had no established market. Construction 
under earlier laws was restricted in a very considerable measure to 
extensions of systems already operating. The Federal water power 
act greatly encouraged new water power development, and a large 
proportion of the applications received are from new companies. 

The tabulation followiile contains data concerning water power 

permits or easements granted by the Department of Agriculture 
under former legislation and in effect on June 30, 1922. 
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Water-power development and transmission-line rights of way under permit or easement 
fiscal year 1922. 


a ae 4 Power projects (reservoirs), con- 
Transmission lines only. duits, and power emecs 
H | 
: Estimated 
Class of permits or easements. Number | Within On Number | average | Total 
of per- | national nahional of per- | output number 
mits or forest forest mits or | (in horse- | permits 
ease- bound- and ease- | power) at | or ease- 
ments. aries. E ments. | minimum | ments. 
| discharge. | 
Permits or easements in force at close of | 
fiscal year: | 
Rental— Miles. Miles. | 
Preliminary: [2cS365 £35, Ai sacet sees ee see Nee 1 772 1 
LOW at Lee aie airy it inne tae ee ra 151 1, 158. 60 872. 30 87 | 658, 829 233, 
Free permits or easements..........- 24 | 156.21 128. 64 95 27,338 119 
LOLA es acter an eter e ceceacstacseees 175 | 1,314.81 | 1,000. 94 183 | 626, 939 358 
Construction completed at close of fiscal ee 
year: 
Rental permits or easements. ..-.... 151 1,158. 60 872. 30 74 | 308, 990 225 
Free permits or easements........... 24 156. 21 128. 64 81 9, 934 105 
Total ees Subs pede Sane one 175 | 1,314.81 | 1,000. $4 155 | 318,924 330 
Construction incomplete at close of fiscal \ 
year: 
Rental permits or easements...-....|.......--. Lege Gey PS Sle eae 12 | 346, 210 12 
Free permits or easements...........|-......... RR Ae It aaa Se 13 | 17, 389 13 
Motal aJ:h isd. apes qeciytws oF -cemosgpares eueeset seen oak 25 | 363,599 25 
Construction not started at close of fiscal | | 
year: 
Rental permits or easements........|....-..--- padeste cect et ee, 2 | 4,401 2 
Free permits or easements...........|..-...--.- | Sen AE 2 aan Dee ee 1 | 15 1 
Potable. oh. cie cea eee Peed fiat aril. oe ct 3| 9 4,416 3 
| 


In the report of last year mention was made of the burden placed 
upon the Forest Service by the requirement of the Federal water power 
act that the work of the Federal Power Commission shall be per- 
formed largely by the Departments of War, Interior, and Agriculture. 
Although the volume of work handled by the Forest Service for the 
Federal Power Commission is far greater than its own water-power 
business before the commission was created, no provision for meeting 
the increased cost has been made, and it has been necessary to draw 
on funds needed for other work. During two years under the Federal 
water power act 105 applications have been referred to the Forest 
Service for engineering investigation and report, and at the request of 
the commission it is supervising and inspecting the operations of 52 
permittees or licensees. Although every effort has been made to ex- 
pedite the work of the Federal Power Commission and nearly every 
engineer in the Forest Service qualified for water-power examinations 
has spent a large portion of his time thereon, there were, on June 30, 
40 applications upon which report had not been made. During the 
vee 48 cases were reported upon and 36 cases were referred to the 

orest Service for engineering examination. 


ROADS AND TRAILS. 


Road and trail work in the national forests was actively prosecuted 
and a material advance made toward the transportation system neces- 
sary for public travel and for the administration and protection of 
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the forests. While an immense amount of construction remains to 
be done and many years will elapse before the system is completed, 
during the calendar year 1921,1,104 miles of road and 2,959 miles of 
trail were constructed or improved, and 3,007 miles of road and 4,294 
miles of trail were maintained. These mileages include not only the 
more important and costly work performed under the supervision of 
the Bureau of Public Roads, but also the comparatively simple and 
inexpensive work done directly by the Forest Service. The figures on 
accomplishments and expenditures follow: 


Construction, improvement, and maintenance of roads and trails from forest road appro- 
priations and other Federal and cooperative funds by States. 


| 
| | 
Sood year | Total to Dec. 31, 1921. Expenditures to Dec. 30, 1921. 
; 
ea Dea Seam 2 Sy what 
| | | 
Sie, Roads | Trails Roads | Trails Figeds | 
con- con- con- con- ae : : ; 
struet- | struct- struct- | struct- trails Federal. Cooperative.) Total funds. 
ed. ed. | ed. ed. eceraeny Ip 
tained. | 
4 3 | a 3S 
Miles. | Miles. | Miles.| Miles. | Miles. 
AU ADAIR ares. <a nel tae Ee Reet sone sesalaooee see 10.0 $133. 50) See nen tots ° $733. 50 
AUR Renee to cscee es | 22.4 1702? 62.6 57.3 37.5 485,096.81 $164, 806.16 649, 902. 97 
ANIZONA = Fe0.5323<- te | 85.2) 268.5) 295.3} 481.1 | 209.0 845,736.87 648, 892.93 | 1, 494,629.80 
ATEATISAS Joos 58s cas 9.7 28.7 78.9 46.1 | 227.7 | © 237,129.13 ' 24,184.93 261, 314. 06 
California............ 79.8 | 221.5 | 333.8 | 619.2 |4,030.0 | 2,298,906.26 679,900.58 | 2,978,806. 84 
Colorado. - oir... 77.9 | 228.3) 331.2) 467.6 | 137.8 | 1,400,792.50 433,452.81 | 1,834,245. 31 
Mlorida-:.22: 43435! 29 i er 52 [FOL 28. 42.0 70,291.41 | 56,600.00 | "126,891.41 
Georgias. cose. .45-. 7.5 19.8 | 8.5 32.8 80.0 1b aOR eee ae A Se oeee 116,610.95 
LGA Res ee Sapna 139.6 | 428.9 | 711.2 (1,010.9 | 338.9 | 2,134, 207.01 | 874,705.35 | 3,008, 912.36 
WMansash. Fifte . SEABIerE. 53/7. €ten SE aa 4a Scary ena oe Py Ol lee sees 2,111.51 
Man Ge 2 ecce s bie ce Beeld aa|.< a5 5 | 30.0 35.0 C169 42 eet. cee 6, 169. 42 
Michigan............. TEA A eee eae AO AL Sot SLES, « 3, 263. 26 186.95 3,450. 21 
Minnesota............ Hk eRe Oh he's 295O)|230: 41: 120201... 78, 7 90,798.53 | 90,905.11 | 181,703.64 
Montana............. | 29.6} 29.6 | 230.7 | 202.9| 316.1 | 1,312,502.75 362,122.50 | 1,674,625. 25 
Nebraska...........-. WG30)|-Seis--:.4 23.8 [ttegeee- 7.0 8; 6303325 ssececnn ses 8, 637. 32 
Nevada: ...0.5.<235 | 46.8 79.5 | 217.6 | 170.0 92. 2 177, 378. 53 93,773.75 271, 152. 28 
New Hampshire..... / 2.0] 23.0! 5.0] 235.0] 246.0 19, 285. 69 220. 25 19, 505. 94 
New Mexico.......-:. | 53.8] 147.2 | 229.2 | 464.7 | 145.8 820,185.75 179,095.32 999, 281. 07 
North Carolina....... 14.4 14.5] 51.7 45.5 | 350.6 177,787.71 31,951.17 209, 738. 88 
North Dakota........!222..... SACRE teee isl (B= Semanal Coe ners 655155 3522 2.32025! 65.75 
ORISHOM BSS a. Ber sata oto 5 oles Se y= oes Soe a ce owes oe ae 20.0 6, 230. 81 925. 00 7,155. 81 
Orezon 5:02 AUS 155.5 | 180.2) 734.1 | 524.0 | 685.0 | 1,790,199.16 |1,383, 813.77 | 3,174,012. 93 
ROMMRIC OL EER y.| ces oa tee eet oe | 20.0} 20.0 SObo oT kee es | 3, 356. 11 
South Carolina....... er | seater Oho seme 5.3 47,310. 43 11, 000. 00 58, 310. 43 
South Dakota. »...... 23.3 | 17.6) 66.1 20.6 26.9 168,691. 53 90, 638. 93 259, 330. 46 
Tennessee... - <2 <5 S205) TS 0N} 2 28.5} 211.0 76, 258. 57 64, 559. 38 140, 817.95 
tani ber! Dist ee | 155.0} 106.5 709.5 | 595.2 | 173.3 | 856,841.75 | 533,001.06 | 1,389, 842. 81 
Virginia: -3..-%: be ose emia) paias 8x | ABO! |< 35055.171322..0: | 31, 382.73 2,409. 91 33, 792. 64 
= Washington: 220... =. [58a 40.0 | 270.5 | 314.0} 588.0 | 1,426, 246.31 | 835,696.29 | 2,261, 942.60 
West) Mineiniag. oles) .|heeet ye ees eee? ke pete ecu 141.0 15319254, eg! eters 1,319.54 
Wiyoming®? 05s. s2:. | 85. 6 i, 066.0 | 284.6 |1,265.8 | 167.5 | 809,302.61 | 229,051.32 | 1,038, 353. 93 
x | Far i | 
Metal--p4-sestes A '1, 104.4 2,959.0 4,785.7 6,710.7 |8, 744.3 15,424, 830.21 |6, 791, 893.47 |22, 216, 723. 68 
| 


Congress has now passed four measures appropriating money for 
road and trail construction in the national forests. The first of 
these was contained in the agricultural appropriation act of March 
4, 1912, which appropriated 10 per cent of the receipts from the 
national forests in any State for road and trail construction within 
the national forests of that State. The provisions of this legislation 
were well adapted to national forest transportation needs, except 
that it is frequently necessary to improve roads and trails which are 
not entirely within the forest boundaries; but it soon became eyvi- 
dent that the amount annually made available was far too small to 
meet the requirements both of the forests and of the local public. 

The act of July 11, 1916, therefore, appropriated $10,000,000, at 
the rate of $1,000,000 annually, for roads and trails within or partly 
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within the national forests when necessary for the use and develop- 
ment of resources upon which communities within or adjacent to 
the forests are dependent. The act provided that the expenditures 
in any forest constitute a liability against 10 per cent of the future 
receipts from that forest, and it limited the expenditures to 10 per 
cent of the value of national forest timber and forage within the 
county or counties where the road is located. Application for aid 
must be filed by the properly constituted State or county authorities, 
and cooperation in an equitable amount is a requisite before Federal 
money can be spent upon a project. 

While this fund may legally be used for roads developing forest 
as well as other resources, there was a great need for roads and 
trails required primarily for the administration and protection of 
the national forests. On February 28, 1919, $9,000,000 was appro- 
priated, to be expended in cooperation with the local authorities for 
roads and trails necessary for the national forests or which were of 
national importance. 

In the meantime the interest in the construction of better roads 
throughout the Nation had become widespread, and there was a 

eneral demand for Federal aid on roads traversing the national 
Petts which form links in State and county highway systems. 
The forest road legislation previously enacted did not specify the 
proportion of the total appropriations which should be expended 
upon roads constructed primarily for the use of the public. Since 
the need for these roads was very evident, and since it was found 
almost impossible to get local cooperation on the roads and trails 
pemary required for the protection of the forests themselves, a 
arge portion of the total appropriations was expended on the roads 
of primary importance to public travel and the development of the 
administrative and utilization road system did not advance as fast 
as the conditions required. 

The action taken by Congress in the Federal highway act of Novem- 
ber 1, 1921, meets the requirements of national forest road construc- 
tion very satisfactorily, and the present legislation will probably 
answer the needs for many years to come. The outstanding feature 
of this legislation is a recognition that forest-road funds are required 
(1) for the administration, protection, and development of the Goy- 
ernment’s own properties in order that they may not only be safe- 
guarded but also made of maximum service to the public; (2) for 
aid to the States and counties in the construction of roads which 
are essential links in the public-highway system. Separate appro- 
priations were made by Congress for these two classes of roads, and 
while the Secretary of Agriculture is permitted to accept cooperation, 
financial assistance is not required. 

By section 23 of the Federal highway act, $5,000,000 was made 
immediately available for Forest roads and trails and $10,000,000 
was made available on July 1, 1922. The act provides that 
$2,500,000 of the first appropriation and $3,000,000 of the second, 
or in other words a total of $5,500,000, shall be used for roads and 
trails of primary importance for the protection, administration, and 
utilization of the national forests, or, when necessary, for the use 
and development of the resources upon which communities within 
or adjacent to the national forests are dependent. This appro- 
priation has been designated as the forest-development fund. In 
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accordance with the provisions of the act, it has been apportioned 
to the several States, Alaska, and Porto Rico according to the 
relative needs of the various national forests, taking into considera- 
tion the existing transportation facilities, value of timber and other 
resources served, relative fire danger, and comparative difficulties of 
road and trail construction. Congress designated that the remainder 
of the total appropriation, $9, 500, 000, should be used for forest 
roads of primary importance to the States, counties, or communities 
within, adjoining, or adjacent to the national forests, and stipulated 
that it be apportioned to the States and Territories according to the 
area and value of the national forest land. This appropriation 
has been designated as the forest-highway fund. The condition of 
the five respective forest-road appropriations on January 1, 1922, 


was as follows: 
Condition of road appropriations. 


| Total appro- 
Fund riations to Total Unexpended 
ecember 31, | expenditures. balance. 
1921. 
LDC SGa ESO Bena ad an eeOacucace aicor boon so ce Reoadcoche $3, 042, 248.40 | $2,678, 226. 43 | $364, 021. 97 
OCH ONY Stee sa8 sce sc aieie sig dios aed ase aisiajnnttiats oe ale sw hiateink 6, 000, 000. 00 4, 515, 539. 80 1, 484, 460. 20 
Federal forest road construction. .................--..-- 9, 000, 000. 00 7, 611, 429. 74 1, 388, 570. 26 
MoresGenieh ways to: hous cedoace cecbceeteean teens 2EDOSOOOMOO Mae = Seyaitee ares eis 2, 500, 000. 00 
Mpresphdovelopment. 2.2 soo6 RE «<2 25. soce atesies ceisinies 2 500, OOONOOR | seaacmenemteneae 2, 500, 000. 00 
Matal. £524: ie an? heer pee, epee Be Baht & 23, 042, 248.40 | 14, 805, 195. 97 8, 237, 052. 43 


The distribution among States of the appropriations available for 
expenditure prior to July 1, 1922, and of the appropriations which 
on that date were made available for expenditure is shown in the 
following tabulation: 


Distribution among the States of the total appropriations and of the appropriation for 
the fiscal year 1928. 


10 per cent fund. | Section 8 fund. 
p t ection nd iE ederal 
State. oresunOe 
construction 
E se al Total. F eal ae Total. fund total. 
BR SAR od ere nce oto oa buyers fare ys’ $70. 58 $272. 52 (1) $60. 00 $712. 37 
UME CUSTER a oe ge Sane Pie eee 4,574. 34 73, 958. 73 $42,092 327,318. 43 189, 125. 23 
IERY AS ie ate Sera cect Sa totyaroe tates 27, 819. 50 362, 035. 78 57,293 420,785. 60 455, 304. 40 
PARK ATISHS 2 Os a coctoe aarayecs sac otefe tpi orelne 3,122. 62 50, 153. 52 10, 243 99, 942.16 141, 288. 55 
Raipinlass: reek ikea ere SY. 62,876.54 | 480,299.33 127,714 | 1,029,680.11 | 1,132,744. 01 
(C2) GREG SE Es SaaS eene eaeeeee 30, 344. 24 344, 552. 20 69, 894 522, 575. 07 "762, 500. 61 
TU Oat (8 SSN 0 ee Oe ee A tee 2,409. 37 16, 305. 61 (2) 69, 092. 67 25, 247. 49 
(OC ia eS a een a 629.15 2, 667. 59 (1) ”303. 17 119, 893. 01 
Tis yee ne Cae IPERS PSE 39,096.47 | 407, 422. 36 117,097 | 814,934.67 | 1,366, 208.87 
WM ATISAS Totes 4 eM aN Sins cigars = dene at Re tesrascie. MBUTIRGL BE Cec Soon 55 Noeboae meee heal DAs annoacose 
MAING se arate asec c cn eneee Lcecaneto nes 1125.23 761. 62 (2) 169. 01 3, 604. 79 
INTC Tye ss cutahts Sorslitarelere Aarreretonvond 21.95 741. 34 (2) 15. 00 3, 000. 00 
Miia 050 8) Sse 52 sei oetach aptinwcwiaee Sara 260. 47 13, 482. 12 (2) 613. 65 108, 136. 76 
MROntaNAS wee eee eee eee 23,040.05 | 358,151.52 67,608 | 530,048. 89 748, 000. 60 
IGio}f: ic: eg ee SR ee oe ee See 404. 41 10, 080. 20 2 26) O80 ne eee ee 
Nevada....... ....| 5,676.53 89, 050. 21 18,002 | 139,440.55 105, 250. 57 
New Hampshire Breet 1, 421.00 9, 845. 80 (1) "181.10 10, 681. 46 
Mew MORICG: 635.2202 5. eiedng hz 17, 990. 25 222,075. 84 39, 055 301, 261. 61 513, 159. 72 
Meth Cardin’ ss. 9. 0. 3, 023. 58 12, 930. 46 (4) 59,755. 99 185, 315. 32 
Orin ED AkOta scenes ee ee ees. Sin. S L56:379) | 222222235. 2 $5200: |hcek be secuee 
QU AAG ee See ae Oe re ae 158. 87 4,641. 60 (2) 49.45 2,570. 39 
MOLEP OH Ec ne ee ee ae at 44, 006. 09 375, 651. 22 122,967 937, 315. 60 994, 458. 32 
OELOL NICOL? Se sea AR ide bares (Goes eegzssee 3.70 (2) 15. 00 3, 336.11 
Bray CALOlind = soncs 9 cost eee coacce 48. 56 304. 46 (1) 60. 00 47, 206.13 


1 Group II. 2 Group I. 


236 


ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


Distribution among the States of the total appropriations and of the appropriation for 
the fiscal year 1923—Continued. 


{ ° 
10 per cent fund. Section 8 fund. Federal 
| t road 
State. coretniecion 
| Hiscaby ent Total. F iscal ear | Total. fund total 
rs i 
South*Dakota stacsce-: oscter acotecee $5, 938. 43 $67, 929. 92 $7,819 | $58,709. 24 $76, 910. 09 
MMENHESSCCLe Ga ce eo te oe 1,373. 58 7,231. 56 1) | 57, 207. 39 27,949. 75 
Witah vet seiiee feos Raese ieee eee| 15, 903. 14 215, 904. 51 39,223 | 314,259.78 471, 583. 37 
Wikpinia Sacco ee ere ee | 2,296. 11 11, 950. 72 Q) 41, 120. 71, 844. 26 
Washington? 24223220. 245408. 206g" | 27,721. 45 212,148. 76 86, 550 674, 728. 3 707,629.15 
Wiest Virginians © sso stees aS beers: 242. 64 1,478. 41 (1) 128. 64 2,149. 80 
Wiyloming essen eee a 2 St ee 17, 994. 81 187, 895. 97 47,006 | 315,370.12 540, 026. 37 
GYOUP RISE ae see ce ee Saar eco. sented ee se emer eacaiets cee cise 13,981 | 13; 981.00) |Seesjsecn aie 
(Cp corpo) 18 ee ee Sea EBB Ree conned bosocse sen) ise sasamaisssase 33, 456 $3; 456;00 |i 5 0s5.s2 bee 
Special tin dense arose ee soe ae one sce Soreraometelan ine | Sacha weneeee ese 100, 000 | QS OLOs ADE | =o ania oroicieterere 
Equipment and administration ex- 
JDONSOl ee carcic estore aye Nee icrseie cee els = \Siestseertiepersrwre see [pares ofoiel stefan stale =| Sensors 184, 162. 50 
Totalsctwasoue sass eeera eee | 338,576. 96 |83, 542,061.69 | 1,000,000  7,000,000.00 | 9,000,000. 00 
| 
! 
Forest highway fund. Forest development 
fund. 
State. | Grand total. 
Fiscal year | Fiscal year | 
1923. Total. 1923. Total. 
AAD eek ca Seccses ceeee coo aecicce «Sees $3, 590 $4, 880 | $3,163 $5,799 | $11,723. 89 
Alas aass ee 2 a A555 sels acinera sO ales nie 711,998 970,271 | 27, 394 50,222 | 1,610,895. 39 
PATIZ ONAN Meee ce eee ae eee 444,049 598, 189 153,121 280, 722 | 2,117,036. 78 
AP KANSAS scarce ciawinc Sew Scie ere nineseete ieeine 51,729 70,365 | 39, 585 72,573 434, 322. 23 
@aliformiarstee sce sa8 cat oo warnewseieae eee 1,065,108 | 1,460,871 | 383, 903 703,822 | 4,807, 416.45 
Colorado: 3G ss 2 Seek fe Ae er sk ae 536, 519 717,058 183, 469 336,360 | 2,683,045. 88 
IRL ORUG A eee calcite ae ee ie come 18,470 25,118 4,762 8,730 | 144, 493. 77 
Georgia: 52 5c ee ae eee 9,814 13, 355 11,098 20,347 | 156, 565. 77 
idaho Rie Say Searetsinn afl teta etre sj aapeictolaielatte 818,950 | 1,097,894 593, 812 1,088,656 | 4,775, ae 90 
MANSAS SLE ease tce cee eR Reason ee alone ckinee sane | Shas Se tinsh a lgacaed fe -\docl eeige = tasters 1,977. 32 
Maines sauce tel Ashe sTeicnk ee. ea Dee 2,029 | 2,760 2,593 4,754 12) 049. 42 
Michi cane eae ely ye see anion ne 2,695 | 3,638 | 3,393 6, 220 13, 614. 34 
MNT CSOCE Seneca rae oe ena Dace ee 45,152 | 60, 929 35, 793 65, 621 248, 782. 53 
Montana sania 56: S54 foes os ete cei scleitelels 644, 792 878, 886 313, 426 574,615 | 3,089, 702. OL 
IN@braskae eid oes Oe BO aw eee 8,141 11,065 | 6, 086 11,159 32,331.18 
INGVSC ast See. | eee ee eee ae eae 152, 632 207, 984 30, 205 EBS Vitl 597, 102. 33 
New Hampshireses.2 oso cee seen cee 25,951 35, 294 | 13, 241 24,276 80, 278. 36 
INe@ Ww Mex GO2G2 daak soa ncen ws men eneteenee 338,619 | 458,258 | 119, 810 219,652 | 1,714,407.17 
North Carolina 27, 856 25, 627 46, 984 332, 841.77 
INOIthED aK Obs eo ee ee ee ce oe SAE EOE 2 owe | RelMncte's somos tajomenels 171.79 
Okan oma Secs Sean eb er eye Sa 5, 645 4,791 8, 764 21, 670. 44 
OWE = y= (01 ace aie ee aE GN DL 1,157, 109 391,939 718,555 | 4,203, 089. 14 
POLLO sRICOe sta ht cep eh ee oe See ea 1,454 2,911 5,344 10, 152. 81 
South Carolina 1,572 | 4,747 8, 704 57, 846. 59 
South Dakotaees tac cetee a dene eee 77,553 | 34,985 64,139 345, 241. 25 
MENMESSEO Noe CoE NE Eee Ee 20,896 | 12, 678 23, 243 136,527. 70 
BU Gaae ake Gis We nals He ol EX SS ian OS ee, 371,776 89, 595 164,258 | 1,537,781. 66 
Wir gimiah i: 28s Gebce eine 1 he has oa 26,140 25, 369 46,512 197, 567. 36 
Washington . .- 708, 133 328, 848 602,889 | 2,905,528. 23 
WieSE Varginis $8 {eis an. = saab ese oe 6, 051 7,965 14, 602 24, 409. 85 
Vey OTMIM EA Nob eek be eT icin ele oe 479,000 | 145,691 267,101 | 1,789,393. 46 
puenD & A I el nt aoe Sr ieee IE eerie Seer | ee ee AE rs re ah onic Fee ol 
Paxe)bio) JUL. Bee Se Bho E eSAR Apo BACdE all seemanicoaca| [aoc oo -aocosoltestocsoocesclécceSoodshns 33, 456. 
Specialiftin Gd [se as. So55 ck ocas Soe cexiactlllan atte siecle gets aoe | See eee pelea eee 217,379. 42 
Hquipment andiadministration:oxpensel ice seeweeer< o | aetejoe i atetain | elelae<iste'=\ciaelremmieyels sraterer= 184, 162. 50 
Motal War spmeroscoxsenecter eter ses 7,000,000 | 9,500,000 | 3,000,000 5,500,000 | 34,542,061. 69 


1 Group II. 


3 Includes $161,236.33 deferred grazing fees for fiscal year 1922. 


The selection of projects for current construction and the develop- 
ment of the entire forest road system are handled in close cooperation 
with the Bureau of Public Roads and the highway commissions of the 
States concerned. All road projects of high standards, requiring 
technical highway engineering, are surveyed and built under the direc- 


tion of the Bureau of Public Roads. 


The trails and inexpensive 
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low-grade roads are built by the Forest Service, utilizing its field 
organization of forest supervisors and rangers. 

To carry on highway work most efficiently it is necessary that the 
program be determined at least one year, and preferably two years, 
prior to the beginning of construction. The program for the 1924 
construction season is now under consideration but can not be defi- 
nitely determined upon until the appropriations for the year are 
known. Congress has recognized the adaptability of the legislation 
contained in section 23 of the Federal highway act and has authorized 
an annual appropriation of $6,500,000 for expenditure under the 

provisions of that section for the fiscal years 1924 and 1925. 

' A comprehensive study is now being made of the road needs of 
the national forests under the two classes of forest roads specified 
in the Federal highway act. The figures available indicate that to 
complete the necessary system of forest development roads and 
trails, 13,560 miles of roads and 37,114 miles of trails must be con- 
structed, at an estimated expenditure of $64,693,000. For the system 
of forest highways of primary importance to the States, counties, 
and communities, the rough survey indicates that $107,658,000 
must be expended for construction or improvement. If the present 
current appropriations are continued, it appears possible to complete 
the development of an adequate road system within the national 
forests, covering all requirements, in from 20 to 26 years. 


MAPS AND SURVEYS. 


Accurate maps of the national forests are essential to every ac- 
tivity conducted by the service. For the successful direction of forest- 
fire detection and suppression it is vitally important that topographic 
features and improvements such as ranches, telephone lines, roads, 
trails, and other means of communication and transportation be 
accurately delineated. ‘Topographic maps are also needed in con- 
nection with timber sales and the management of grazing business. 
The increasing use of the forests for recreation has greatly multiplied 
the demand for maps by the public. 

The foundation essentials for accurate maps are precise, detailed 
topographic surveys. These surveys are executed by the United 
States Geologic@l Survey after the Coast and Geodetic Survey has 
extended the necessary judiciary control. Small fragmentary 
sections of the forests have from time to time been mapped by the 
Forest Service in connection with timber sales or other activities 
which require immediate data. The service cooperates with and 
assists the Geological Survey in every possible way, including 
financial aid whenever available, in surveying and mapping the 
national forests. 

At present, of the 181,799,997 acres included within the forest 
boundaries, 20 per cent is accurately mapped, and 56 per cent has 
been covered by rough reconnaissance, leaving about 24 per cent 
upon which no work has been done. This means that surveys are 
needed upon 80 per cent of the national-forest areas to permit the 
compilation of accurate and reliable maps. 

Ordinarily, maps are printed upon three scales—one-quarter, 
one-half, and one inch to the mile, depending upon the available 
and desired detail. All Forest Service men on field work carefully 
check up errors which appear upon the maps, note corrections which 
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come to their attention, recommend to the United States Geographic 
Board’ names for unnamed topographic features, and currently 
gather new and more detailed data for inclusion upon the maps. 
After sufficient information has been secured to warrant a revision, 
new maps are prepared and published. 


RESEARCH. 


Forest research is revealing more clearly each year the gigantic 
outline of our forest problems, and has begun in a small way to unravel 
the myriad technical puzzles that confront us in the revolution from 
timber mining to timber growing. Its broad aim is to obtain the 
knowledge necessary for the best use of our forest land and of what 
it can be made to grow. This calls for both technical and economic 
research. The two are complementary. We must know what we 
shall need to produce; and what we shall need depends on how we 
utilize the products of our forests. It is impossible to deal with 
production independently of utilization. Forestry, like agriculture 
(of which it is a subdivision), must concern itself not merely with the 
technique of production, but with the business of land management 
and crop marketing, and the economic requirements and industrial 
practices that integrally shape that business. 

Neither the purpose of the research work of the Forest Service nor 
its practical importance and necessary scope can be understood 
without recognition of these facts. A sound national policy of 
forestry can not reach full fruition until far more is known about how 
to grow timber under widely varying conditions, what our economic 
ad. industrial requirements are, and by what methods of use these 
requirements can most satisfactorily and with least waste be met. 
In the course of about 75 years most of our enormous natural wealth 
in virgin timber has been consumed or converted into other forms 
of capital. With industrial progress our per capita consumption 
of timber increased until, a few years ago, advancing prices and 
depletion of supplies turned the tide. We are still living mainly on 
our forest Capital and to meet our current needs we are not merely 
draining the insufficient reservoir of remaining mature timber, but 
also drawing heavily on growing stock that has n6t reached saw- 
timber size. The accident of a sudden crisis less than three years 
ago sent lumber prices temporarily skyward so fast that public 
attention was sharply drawn to the situation and an inquiry ordered. 
The crisis passed, but the inquiry made clear that the Nation had 
ee citencad: a brief preliminary symptom of the economic stringency 
which must come as the full consequences of our past and present 
course work out. The availability of accurate information is essential 
to every effort in the whole slow process of restoring the balance 
between timber use and timber growth. 


SILVICAL INVESTIGATIONS.» 


Nowhere is there a greater need for knowledge of timber growing 
than in the eastern United States, where the relatively dense popula- 
tion, the enormous industrial demands for timber, and the large 
areas of land best fitted for forests all unite to urge timber production 
on a large scale. Here, where its results are most certain to be 
immediately and widely applied, Federal forest research has but 
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made a beginning. The Southern and the Appalachian Forest 
Experiment Stations have now been in operation a little more than a 
year, have organized their staffs, have taken a rapid survey of their 
flelds, and have concentrated their efforts on the problems that are 
most urgent—such as the amount of loss from forest fires, simple 
methods of cutting to assure natural reproduction, and studies of 
the growth and yield of timber, the effects of grazing on forest repro- 
duction,and improved methods of turpentining. These investigations 
will help in the management of the national forests in the Southeast, 
but their outstanding significance will be in relation to the vastly 
larger areas of simibertan Ss in private ownership. 

These two stations cover only part of the eastern forests; two other 
great forest regions, New England and the Lake States, are equally 
in need of forest experiment stations, and there is a rapidly growing 

ublic recognition of this need in both regions. It is the aim of the 
Pores Service to establish them as soon as the necessary appropria- 
tions can be secured. 

There has been much discussion in recent years of public regulation 
of all forest lands. There is urgent need for more exact knowledge 
than we now have as to what public regulation might fairly and 
reasonably require and what it might accomplish in growing timber. 
The Forest Service has undertaken to answer these questions in the 
main forest types of the country. Going further, this investigation 
also seeks to establish what might be termed ‘desirable forestry 

ractice’’—that is, the things that must be done not merely to keep 
orest lands reasonably productive, but to produce good qualities 
and higher yields of timber. These two projects, nation-wide in 
scope, aim to deal in a broad way with the immediate questions 
arising in the reforestation of the 83 per cent of our forest lands in 
private ownership. 

Side by side with this extension of research into new regions and 
broad problems has come the fruition of intensive investigations in 
regional forestry problems of great importance. In the Southwest 
and the Pacific Northwest, for example, 10 years of patient study 
at the Fort Valley and Wind River Forest Experiment Stations has 
thrown a flood of light upon the best methods of securing natural 
reproduction of western yellow pine and Douglas fir. These problems 
are difficult because of the dry climate and frequent droughts in 
the Southwest and logging slash conditions in the Northwest, and 
even their partial solution gives the key to scientific management 
of these important forest types. Such solutions, reached only through 
prolonged observations, experiments, and studies demonstrate the 
importance of permament forest experiment stations. 

here is no use in growing timber to be burned; and the Forest 
Service is paying more and more attention to studying forest fires 
as well as fighting them. This study is proceeding along a variety 
of approaches. Where do the most fires occur? How are they 
caused? What are the weak spots in the prevention organizations ? 
Such studies make possible an increased efficiency in the expendi- 
ture of fire-protection funds, public or private, and in the reduction 
of current fire losses. 

Another promising lead is the relation between forest fires and 
weather. Forest Service investigators are finding a very close rela- 
tion between the relative humidity of the atmosphere and the fierce- 
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ness with which forest fires burn. Low humidity means danger, 
but abundant moisture in the air acts on a fire like a wet blanket. 
Tests made this season on forest fires in the Pacific Northwest have 
predicted with surprising accuracy the rising or falling violence of 
the fires and have made possible increased efficiency of attack. A 
great difficulty in large-scale fire fighting has come from our inability 
to recognize dangerous conditions until they have actually arrived 
and oftentimes brought disaster. The prediction of these oncoming 
emergencies, even a few hours ahead, will permit more ‘effective 
mobilizing to meet them. 


FOREST PRODUCTS. 


If it is folly to grow timber merely to be burnt, it is equal folly to 
row it to be wasted by ignorance or indifference. Nowhere in Amer- 
ican life is waste more conspicuous than in our forests and forest 
products. In all the stages of manufacture—the woods, the sawmill, 
the wood-using factories, the building trades, wherever wood is used— 
there is waste, appalling in its aggregate. American business has 
begun to see the vital importance of better methods of manufacturing 
and using wood; it recognizes that wood saved is equivalent to wood 
grown; it perceives that high prices and growing scarcity must 
soon make economy imperative; and it desires to be shown how 
waste may be curtailed. The work of the Forest Products Labora- 
tory is accomplishing this. In a word, its task is to do by saving 
what silviculture does by timber-growing. 

The year was one of the most successful in the history of the 
Forest Products Laboratory. The scope of the fundamental research 
was enlarged, its application increased, cooperative work with 
industrial agencies extended, and new methods of disseminating 
results developed. This involved a larger personnel than for any 
previous year save during the war crisis. 

The annual production of lumber and structural timbers for gen- 
eral building purposes reaches a value of nearly a billion dollars, 
and its most efficient production and utilization present many 
problems, the study of which goes on year after year. The study of 
the strength of timbers is a case in point. The object sought is to 
reduce waste by developing more accurate knowledge of the limits 
and causes of strength variability, so that less allowance need be 
made to insure the necessary margin of safety. A series of studies 
completed during the year show how, with proper selection, higher 
working stresses and hence smaller timbers of Douglas fir, western 
yellow pine, and hemlock can be used than in the current practice. 
An exhaustive piece of research which will extend over four years is 
under way on large columns of southern pine and Douglas fir; it 
has already indicated that pieces with more knots than have been 
allowed can be used and that grading rules for their selection can be 
Ta eee 

he laboratory is dealing on a comprehensive scale, yet with 
elaboration and painstaking accuracy, with the whole field of use of 
wood. Nor is its work confined to finding out how wood can be saved, 
or better used. A large part of its effort is given to bringing to pass 
the industrial application of results. Representatives of the labora- 
tory have taken an active part m the movement for standardizing 
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lumber grades. This reform is a very large task, but if rightly 
accomplished its value to the country can hardly be overstated. 

A few examples will serve to illustrate to what extent the work of 
the laboratory bears upon the standardization of lumber and other 
forest products. During the year standard methods of mechanical 
tests of woods, developed through many years of work, were adopted 
by a committee representing the American Society for Testing 
Materials—the first step to its final ratification by the society and 
ultimately by the American Engineering Standards Committee. A 
committee appointed by the Secretary of Commerce to develop a 
general national building code also adopted the laboratory’s recom- 
mendations having to do with the use of wood in buildings. A safety 
code for ladders, as developed by the American Engineering Standards 
Committee, included the laboratory’s recommendations for the selec- 
tion of side rails. Uniform specifications for railroad ties, formulated 
under the direction of two sponsors eam by the American 
Engineering Standards Committee, one being the Forest Service, 
were tentatively adopted by a committee representing 13 national 
organizations. 

The year marks also the conclusion of an exhaustive research 
initiated early in the war to determine the kinds of woods and manu- 
facturing conditions necessary to insure efficient airplane propellers. 
The work has conclusively proved that aside from wearing properties, 
practically all commercial American woods, whether quarter or slash 
sawed, can, under proper manufacturing conditions, be satisfactorily 
used. This knowledge at the time of the war would have saved 
enormous expenditures for mahogany and walnut. Other results of 
value in connection not merely with propellers, but with all high- 
grade glued-wood products, were secured concerning the conditions 
necessary for the most effective gluing, the methods that afford best 
results, water-resistant glues, protection coatings to increase the 
resistance of glues to moisture, and the best methods of joing and 
splicing laminations. It was found that with proper gluing, forms 
of joint, and joint construction, a joint strength equal to that of the 
wood can be secured. All of these matters make for the more 
economical use of wood. 

Continued attention was given to the study of boxes, crates, and 
fiber containers—a subject of great importance and many ramifica- 
tions. Its purpose is to enable the commerce of the country to be 
carried with a minimum of wood consumption and a maximum of 
service. Approximately 16 per cent of our lumber goes into crates 
and boxes, oi the use of fiber containers is increasing very rapidly. 
The failure of containers in shipment results in enormous annual 
losses. The general character of this study and some of its results 
have been outlined in previous reports. New and valuable informa- 
tion on the causes of weakness and how the requisite strength can 
be secured with more economical use of material was obtained. 

Similarly, the practicability of eliminating waste in wood-using 
industries due to sawing full-length lumber into pieces of the size 
and kind desired for manufacture, instead of purchasing such pieces 
as “dimension stock”’ from the sawmill, where its production would 
result in a marked economy of material as well as in lower freight 
costs, was given much attention and found to promise enormous 
savings. New and important results were obtained in the study of 
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kiln-drying methods, and a broad study of air-seasoning methods was 
initiated. 

Microscopic studies indicated that ‘“brashness,” at least in spruce 
and ash, is due to incipient decay rather than to any structural 
characteristics, and this, if established, may lead to practical methods 
for its determination amd elimination. Improved and cheaper 
methods of preservative treatment, particularly of Rocky Mountain 
Douglas fir ties treated with zinc chloride, were sought with success. 
Studies designed to prolong the life of the naval stores industry in 
the South through improved methods of turpentining were con- 
tinued. 

Substantial improvement in the chemical products and by-products 
of wood cellulose are dependent upon a much more exhaustive 
knowledge of its chemistry than now exists. Research during the 
year established significant facts which have a direct bearing upon 
the most effective selection of material for chemical by-products. 
The possible increase in yields under chemical pulp processes from 
the 40 to 45 per cent now obtained to the theoretically possible yield 
of 60 per cent without decided loss in the quality of the pulp depends 
upon a much more exhaustive knowledge of cellulose chemistry. 

Investigations to improve the sulphite process developed a method 
of analyzing cooking liquor which permits an accurate control of the 
cooking time and pressure and thereby makes possible the accurate 
regulation of the cook and the quality of pulp desired. This method 
is now being tested commercially and should permit a marked im- 
provement in the cooking of sulphite pulp. It has also shown the 
desirability of using water-saturated chips in the sulphite process— 
a radical change from the present commercial practice of using air- 
dried or even kiln-dried chips. Other important progress in pulp and 
paper investigations includes the completion of comparative pulping 
tests on approximately 100 commercial American woods; the de- 
velopment of methods for the successful grinding of jack pine for 
container board, which if commercially applicable will have a wide 
bearing on the value and future utilization of the enormous quantities 
of Lake States jack pine; and further work on a method for deinking 
of news and magazine stock, which has been partially and will be 
completely tested on a commercial basis. 

Investigations in the production of sugar and ethyl alcohol from 
mill waste and sawdust showed that the yield of convertible sugars 
should be increased 25 per cent by stronger sulphuric acid, without 
appreciable increase in expense. Chemical studies of the sugars and 
cellulose also showed the production of mannose during the hydrolysis 
of wood cellulose and.thereby established a marked chemical dif- 
ference between cellulose from cotton and from wood, a fact heretofore 
denied by many authorities. The development of cattle food from 
hydrolyzed sawdust has progressed satisfactorily, final tests com- 
pleted during the year with University of Wisconsin experts having 
shown that this material can be fed dairy cattle with good results 
to the extent of one-third of the normal concentrated food. Con- 
tinued research for a higher yield of wood alcohol in the destructive 
distillation of hardwoods disclosed that sodium carbonate is by far 
the most effective of over 30 catalyzers, and gives a largely increased 
product. Efforts will be made during the coming year to determine 
its commercial applicability. 
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With the increasing volume of valuable information from research 
particular attention was directed during the year to its more effective 
dissemination and application. The short instructional courses in 
kiln drying, boxing, and crating given to industrial representatives 
were expanded. In order to place kiln drying results more effectively 
before western lumber manufacturers several members of the staff 
devoted over five months to kiln courses in the West. The success 
which marked this work indicates the desirability of further expan- 
sion of extension activities along these lines. 

The publication of results is the most important means of dis- 
semination and one which is being expanded. Never during any 
month of the past year did articles on the laboratory work appear in 
less, and in some months many more, than 100 technical, trade, and 
popular magazines. Each of a number of brief articles summarizing 
the most widely usable facts obtained from research received a wide 
circulation through the press at large. 


FOREST ECONOMICS. 


The pressure of population on natural resources is perennial. As 
never before the world is taking stock of what it has and what it needs. 
Not the least indispensable of these things is wood, and to take stock 
of how much oo we have and what we shall need is an important 
step in determining our future attitude toward our forests. 

s a background to this broad inquiry, Forest Service investi- 
gators have recently completed a unique and exhaustive compila- 
tion of the forest resources of the wiakd Not the least startling of 
its revelations is that so far as our great structural and all-purpose 
woods—the softwoods—are concerned, we must become self-suff- 
cient or go without. There is an immense reservoir of hardwoods 
in the Tropics, hardwoods which can be used for limited and special 
purposes and secured at mahogany prices. But the struggle for the 
world’s supply of softwoods will become more and more intense, 
and those nations will fare best that prudently use their suitable 
waste lands for growing coniferous woods. This study rudely 
shatters the dream of those who rely on importing the timber we 
need when our own is gone. 

Nor is the situation hopeful when we turn to our own forests. 
There has been a marked and fairly steady decline in our national 
output of lumber from about 46,000,000,000 board feet in 1906 
to less than 34,000,000,000 board feet in 1920. This downward 
trend, which seems unlikely to turn permanently upward again at 
any time that can now be foreseen has taken place in spite of a large 
increase in population, with its increasing demand for housing, 
furniture, and wood in many other forms. The decline in the pro- 
duction of lumber and the increase in population have resulted in a 
striking drop in the per capita consumption of lumber—from over 
500 board feet per person in 1906 to about 320 board feet in 1920. 

Unquestionably among a people who have largely depended on 
wood for so many of the essentials of industry and daily living, as 
well as for the comforts and luxuries of an expanding civilization, 
this decline in the consumption of wood means a decline in the 
standards of living. Of this declining standard the shortage of 
housing is an impressive example. 
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The shortage of lumber, with its corollary of high prices, has fol- 
lowed the westward sweep of lumbering, while the bulk of our popu- 
lation and the greatest demands for lumber remain in the Central 
and Hastern States. The Nation’s lumber shipment in 1920, a recent 
Forest Service study shows, was no less than 2,070,000 carloads; 
and the average haul for each carload was 485 miles. According to 
the best estimate the Forest Service is able to make, the freight 
bill on lumber for that year was $275,000,000. This gigantic sum 
merely gives one measure of the cost of treating our forests as mines 
instead of timber farms. A fraction of this sum wisely invested 
each year in forest protection and rehabilitation would grow timber 
where it is needed, reduce the Nation’s freight bill, cheapen lumber, 
and release vast amounts of railroad equipment and labor for un- 
pe transport. Coal and iron can not be grown, but timber 
can be. 

These are some of the broad-scale effects of forest depletion. To 
trace its effects more minutely in one typical region, the branch of 
research is conducting a study of the economic effects of forest de- 
vastation in one State. What does forest destruction do to popu- 
lation, to agriculture, to labor, to the lumbering industry, to the wood- 
using industries, to the general economic and social life of the com- 
munity? Here, in one cross section of American life, answers to 
these questions will be sought in order to strike a balance sheet 
between forest devastation and forest conservation. 

On a nation-wide scale also, though less intensively, the research 
corps is tracing out the effects of timber mining as opposed to timber 

rowing. This study will attempt not merely to set forth the 
istorical, economic, and social consequences of timber mining, 
but to make a census of our total progress in forestry up to the 
present time. This, it is hoped, will be a useful contribution to the 
general study of the use of land now being made by the Department 
of Agriculture. In its larger aspects forestry is not merely a land 
problem, but an agricultural problem. Not only should lands best 
suited to forests be used for forests, but these forests should be 
intensively managed as farms are intensively managed. For a stable 
and prosperous agriculture in many older regions of the Hast, the 
forested hills and the cultivated valleys must be handled with 
equal skill; they are indispensable one to the other. Luckless at- 
tempts to convert good forests into poor farms are fortunately on 
the wane. 

Unfortunately financial limitations do not permit a stock-taking 
of our forests on an adequate scale. Yet these studies point the 
way and show the urgency of a nation-wide timber survey, a project 
the Forest Service has strongly urged in recent years and again 


repeats. 
GRAZING STUDIES. 


Efficient use of range land is dependent upon intensive investiga- 
tions. The results so far secured in the administration of national 
forest ranges are partially attributable to the investigations conducted 
at the Great Basin Experiment Station in Utah and at the Jornada 
and Santa Rita range reserves in New Mexico and Arizona. As these 
experiments are extended and perfected, the need for more knowledge 
of the effect of grazing on the life of valuable forage plants becomes 
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apparent. While in the nature of the case a long interval must 
elapse before the results of investigations are fully available for use, 
they are applicable to both private and Government land, and are 
becoming an essential part of the everyday grazing practice. 

Intensive reconnaissance or stock taking by grazing specialists dur- 
ing the year covered a total of 1,024,921 acres on the Beaverhead, 
Montezuma, Carson, Santa Fe, Fillmore, and Wasatch National For- 
ests. In addition, 573,101 acres were covered by local forest officers. 
Reconnaissance of national forest ranges is now progressing at the 
rate of less than 2,000,000 acresa year. Itshould be largely expanded, 
since it is the essential basis, the inventory of forest resources, upon 
which all betterments in grazing management depend. 

The trained grazing experts in the Forest Service have proved 
invaluable not only in conducting range reconnaissance and preparing 

azing management plans for national forests, but particularly in 

ringing the current use of the range into line with the new require- 
ments. A much larger number of technically trained grazing men 
is needed to get the improved methods of range management developed 
by research into effect on the national forest ranges. 

Artificial reseeding was studied principally at the Great Basin sta- 
tion and the Jornada Range Reserve. At the Great Basin station it 
was found that introduced species, such as timothy and redtop, do 
not produce viable seed at 8,000 feet elevation or above, so that the 
planted stands disappear and reseeding becomes necessary at inter- 
vals of five to seven years. The sod-forming grasses, such as Hunga- 
rian brome, Canadian blue grass, and others, spreading as they do by 
underground shoots, will increase naturally from an original seeding. 
The evidence points to the undesirability of using seed-dependent 
plants as against the true sod formers in artificial reseeding of the 
range. Artificial reseeding has in no way shown itself as a sub- 
stitute for range management that will secure natural revegetation 
except on i pceee! suitable sites where there is little hope for the 
restoration of native vegetation in the near future. 

Natural revegetation studies were continued at the Great Basin 
station and at the two range reserves. On several forests in each of 
the districts areas protected by inclosures have been established to 
enable administrative officers and stockmen to see by comparison 
how use of the range as currently practiced is affecting the vegetation. 
These plots are of material importance in determining the need for 
improving the forage production and in convincing stockmen of the 
necessity for methods of management that will permit revegetation. 

Critical studies of the effect of time and frequency of cropping upon 
vegetation were continued at the Great Basin Experiment Station. 
The results so far obtained indicate that too early grazing is the lead- 
ing factor responsible for the present run-down condition of many 
ranges, but that if grazing is deferred until the main forage plants have 
reached a height of 6 inches, there will be little or no injury from this 
source if the land is not too heavily grazed. Observations were made 
on many forests to determine where grazing of the various parts of the 
range should begin, and management methods were devised to con- 
trol the movement of cattle to conform with the various seasonal and 
altitudinal zones, by proper salting, herding, and fencing. Postponed 
opening of the season compels range users to hold stock on the winter 
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range or feed them longer; but the evident benefit to the forest ranges 
of postponement has made stockmen willing for the most part to make 
the adjustments necessary. 

The collection of range plants and the study of their distribution, 
forage value, and life history was given considerable impetus by the 
general range appraisal which has been undertaken. Original identi- 
fications were made of 2,801 specimens by the Bureau of Plant Indus- 
try in 1921. The collection now contains about 43,500 specimens, of 
5,168 species and 110 varieties, belonging to over 1,000 genera. 

The study of the effect of grazing on erosion on alpine lands em- 
phasized the necessity for preventing any grazing practice which 
causes destruction of cover, or the retarding of a permanent, dense 
vegetation. Where erosion has already begun, the planting of sweet 
sage, violet wheat grass, and mountain and smooth brome grasses has 
been found a promising measure for checking it, but the treatment 
necessary is justified only on watersheds of special importance for 
furnishing water for municipal or similar purposes. 

The study to determine the effect of burning dense brush areas in 
California on their value for grazing was concluded. It has shown 
that after a temporary increase in the carrying capacity of the range, 
due to an increase in herbaceous vegetation and in tender browse 
sprouts, the brush crowds out the herbaceous plants and the sprouts 
become too woody to be browsed. ‘The danger of fire spreading from 
brush areas to valuable timber stands, the cost of burning, and the 
short duration of its good effect argue against this practice. 

Drought conditions in the Southwest, coupled with the difficult 
financial situation, handicapped the investigation of methods of han- 
dling stock on the Jornada iange Reserve. Nevertheless, the meth- 
ods being tried out showed their superiority over those commonly 
used in the Southwest. On both the Jornada and the Santa Rita 
Range Reserves losses last year were much less and calf crops larger 
than on adjoining similar range. ‘To make the Jornada investigations 
fully effective in securing results of great importance to stock growers 
in dry regions, provision should be made for the purchase of a herd 
of cattle sufficient in size to meet the need of the experiment. Such 
a purchase would permit cooperation between the Forest Service and 
the Bureau of Animal Industry in determining in connection with the 
use of range land the breeds and methods of management best fitted 
to the requirements of the most important breeding section of the 
West, the age at which stock can most profitably be disposed of, and 
many kindred problems essential to the betterment of the industry. 
A salting study under way in New Mexico and Arizona will determine 
whether cattle can be salted advantageously away from water in a 
dry climate. 

Determination of grazing capacity is one of the most important 
and complicated problems in range management. It involves more 
or less study of each individual range because of differences in the 
natural forage cover, factors affecting its use, and climate. The re- 
curring droughts in the Southwest emphasize the need for taking the 
factor of drought into consideration in determining the carrying 
capacity of ranges. 

The practicability of eradicating tall larkspur by grubbing has 
been fully established, and all that remains is to prosecute this work 
on larkspur-infested ranges wherever funds can be secured. No 
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Government funds were available for this purpose, but stockmen did 
considerable grubbing of forest ranges at their own expense. The 
Government should undertake a large number of projects, in the 
interest of increased grazing receipts and decreased fire hazard, on 
areas now ungrazed. Eradication of water hemlock by grubbin 
was tried out on several areas in the Northwest with fair success an 
saving of live stock. Grubbing of loco in the Southwest gave only 
indifferent results. The original stand was usually eradicated, but 
the plants are prolific seeders and seeds appear to lie dormant for one 
or more years, so that reinfestations occur with the recurrence of 
favorable growing conditions. 

Valuable data were collected on watering places on various ranges 
in the Southwest. The object was to obtain a basis for a water- 
development policy. Efficient watering is one of the major problems 
of range use in the desert regions. This was especially manifest dur- 
ing the drought in the Southwest the past year, when many stock died 
because of the long distances they had to travel to water when they 
were in poor condition and feed was short. Severe depletion of the 
range around watering places also took place. 

Studies were started on the Tonto Forest in Arizona and on the 
~ Dixie-Sevier Forest in Utah to work out the proper management for 
browse range. The studies have shown that the degree of grazing 
necessary to secure full use of the browse is detrimental to the her- 
baceous vegetation and increases erosion. 

A study to determine the best grazing management for the vast 
areas of logged-over lands west of the Cascades in the Northwest was 
started. Its object is to formulate a grazing practice which will 
insure for logged-over lands in that region aeicaie reforestation, 
reduction of fire hazard, and profitable returns from grazing. It is 
believed that another stand of timber and a reduction of the fire 
hazard can be obtained, together with cash returns to help pay 
carrying charges, provided use for grazing and for timber production 
are ‘properly harmonized. 


INFORMATIONAL AND EDUCATIONAL ACTIVITIES. 


Increased attention was given by forest officers to methods of 
securing the cooperation of the public in fire control, and particularly 
in fire prevention through the exercise of habitual care in the woods. 
The reduction of fire loss and expenditures for protection is a prob- 
lem affecting human conduct. Passive approval by the public of 
the idea of protecting forests against fire is far from being enough. 
Carelessness with fire is primarily a matter of personal habits, and to 
change the habits of a large number of people so that they will not 
merely agree that fires are undesirable, but actually govern their 
conduct in accordance with a conviction of a public duty in the 
matter is not an easy or simple task. In the language of the street, 
it is the task of “selling” forest protection to the American public. 

In so far as the local public in and about the national forests is 
concerned, to a very large measure this task has already been accom- 
plished. The extent to which a sense of personal responsibility in 
the use of fire in the open has taken hold of communities in these regions 
is really surprising. It is partly the result of appreciation of the 
actual benefits of the forests ascontributors to individual and local 
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welfare. It is, of course, also partly the educational effect on public 
sentiment of the mere organization of protective activities by the 
Government—of the fact that fires are fought—not allowed to run 
their course as though they were a part of the natural order of things. 
But it is also, and in large measure, the result of conscientious educa- 
tional effort directed at the evil of man-caused fires and seeking to 
strike at the root of that evil by, first, making men unwilling to cause 
fires, and, secondly, showing them what they should do or not do in 
order to avoid causing fires. 

There is still much more that needs to be done even among the 
residents within and near the forests. Community education to the 
habitual and thorough-going practice of fire prevention requires 
constant reiteration of the lesson to be inculcated, and constant 
study of new ways to bring it home. ‘This is being sought. Forest 
officers are encouraged and expected to give thought and time to it 
as a part of their official duty. Not only through personal influence 
exerted in their daily contact with forest users and their fellow 
citizens but through public talks, when occasion offers, before civic 
bodies, commercial organizations, social clubs, schools, and similar 
gatherings, through the press, through participation in and encourage- 
ment of forest-protection week, through effective use of posters and 
other educational material furnished them for distribution, and 
through ingenuity in devising new methods of arousing the interest 
of-the public in the subject of fire prevention and what it requires 
of the individual, they are actively spreading the gospel of forest 
protection. 

But there is urgent need for a much broader work of public educa- 
tion against forest fires. As facilities for travel into and through the 
forests are multiplied and as resort to the forests for recreational 
purposes increases by leaps and bounds, it is necessary to find ways 
of inculcating habits of care and a realization of the importance of 
preserving the forests on a very broad scale. A large part of the 
danger to the national forests from man-caused fires is due to the 
seasonal influx of tourists, campers, hunters, and fishermen, and 
other visitors from the cities and from distant parts of the country. 
A national campaign of public education on the subject of forest fires 
is demanded if the task of protection of the vast area of the national 
forests, from Maine and Florida to California and Washington, is to 
be successfully performed. 

There is a greater reason for conducting such a campaign with vigor 
and effectiveness. The interests of the public in forestry are not 
confined to the perpetuation of forest growth and the saving from fire 
of the present growth of timber on the national forests. All forest 
lands, whether publicly or privately owned, must be protected if 
the needs of the Nation are to be met. They can not effectively be 
proteeed without the general cooperation of the public to prevent 

res as well as specific provision for detecting and suppressing fires 
as an organized activity. 

Even this is not all. The people of the United States are becoming 
alive to the need for forestry, but they are far from realizing what it 
actually calls for. Forestry is with us largely a governmental 
activity alone, an educational development working downward from 
the top, not a common possession of the rural population. It needs 
to become ingrained in the lives and habits and modes of thinking 
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of the people—to become, as it is with the French people, almost 
instinctive. It needs to become a part of our farm lore, on the same 
footing as the Boye of corn or potatoes or wheat or the care of 
orchards and live stock. We are so far from this that in many parts 
of the country intelligent people still regard forestry as synonymous 
with tree planting, and suppose that the way to go about it is by 
requiring that whenever a tree is cut down another should be put in 
its place. Under such conditions the right use of forests generally 
is hopeless. 

To promote the diffusion of knowledge of forestry generally, as 
well as to secure the best results in the efforts of all parts of the Forest 
Service to bring about better protection of the national forests, the 
branch of public relations was created a little more than two years 
ago. Its work includes informational and educational activities in 
the Washington office, including the preparation of news material, 
exhibit and motion-picture plans, and cooperation with educational 
agencies of many kinds. It includes also the conduct of similar 
activities in all the district offices and by forest officers on the national 
forests. While it has obtained important results it has not begun to 
take full advantage of the numberless opportunities to advance 
forestry throughout the country through the work of public educa- 
tion. It is not engaged in propaganda to build up support for the 
Forest Service as an organization or for specific policies or measures 
concerning the advisability of which there may be question, but 
exists for the diffusion of knowledge without which enlightened action 
is impossible. Its work should be largely extended. 
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REPORT OF THE CHEMIST. 


Unitrep Srates DepartTMENT OF AGRICULTURE, 
Boureav or CHEMISTRY, 
Washington, D. C., September 16, 1922. 
Str: I submit herewith the report of the work of the Bureau of 
Chemistry for the fiscal year ended June 30, 1922, and recommend 
that it be printed in the usual manner. 
Respectfully, 
W. G. Camepeir, Acting Chief. 
Hon. Henry C. Waiuace, 
Secretary of Agriculture. 


INTRODUCTION. 


The activities of the Bureau of Chemistry may be classified for 
easy consideration into three broad groups which, although fairly 
well defined, are so closely correlated in some instances that 
there is no distinct line of demarcation, but rather a merging or 
supplementing of the activities in the one group by those in the 
other two. These three groups may be designated (1) research in 
agricultural chemistry : (2 ) the application of chemistry to produe- 
tion and the utilization of agricultural products—that is, agricul- 
tural chemical technology ; (3) the enforcement of certain reoulatory 
statutes which frequently either gives form to the results obtained 
in the other two groups or influences the activities of those groups 
by revealing problems which it is their function to solve. 

The fiscal year 1922 has been one of stock taking and realignment 
of certain activities, especially in Groups 1 and 2, one of those ocea- 
sional but exceedingly important readjustment periods which come 
in the life of every healthy, progressive organization when the evi- 
dence obtained from preliminary work in a particular field indicates 
the probability of obtaining immediate worth-while results so 
clearly as to dictate an administrative policy of concentration of 
effort and even a brigading of otherwise independent units to accom- 
plish the desired results. However. where funds are limited this 
must of necessity curtail activities in some already established lines 
of work or postpone active consideration of contemplated, and per- 
haps equally as important, lines of work. 

In Group 3 the fiscal year 1922 marked the complete installation of 
a system for handling the work in connection with the enforcement 
of the Federal food and drugs act on a project basis, which enables 
all units of the organization to work in unison toward a common end 
with the minimum expenditure of time and funds. 
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RESEARCHES IN AGRICULTURAL CHEMISTRY. 


The application of chemistry to agriculture in the most compre: 
hensive sense has been one of the chief functions of the Bureau of 
Chemistry since its establishment, although in recent years this phase 
of the work has received less public attention than the work on the 
enforcement of the food and drugs act. The food work, however, is 
an outgrowth of investigations into the composition of foods con- 
ducted originally as a chemical agricultural study. While the prac- 
tical application of the results of research is not always apparent for 
a considerable period after the researches are completed, the basic 
studies in agricultural chemistry have led to results of the greatest 
practical importance. Processes for the greater utilization of farm 
crops and production by-products have been dev eloped and improved 
and new manufacturing industries established, work more fully out- 
lined in another part of this report. 


ODOROUS CONSTITUENTS OF FRUITS. 


Investigations pertaining to the odorous constituents of certain 
fruits, particularly the apple and the peach, are in progress. A paper 
on the odorous constituents of the peach was published during the 
year. <A patent for the preparation of a synthetic apple oil has been 
granted as the result of these researches. A paper describing the 
results of a further investigation on the apple odor has been prepared 
for publication, and also one on the presence of methylanthranilate 
in grape juices. 

STUDIES ON VEGETABLE OILS. 


The economic importance of a further utilization of vegetable oils 
and of the production of oils from sources not now available has led 
the bureau to make a systematic study of the chemical composition of 
vegetable oils. These studies include investigations to determine the 
physical and chemical characteristics of the principal commercial 
vegetable oils, especially those produced from oil seeds grown in 
this country. The chief vegetable oils manufactured in the United 
States include castor, coconut, corn, cotton seed, linseed, mustard 
seed, olive, palm kernel, peanut, raisin seed, rapeseed, sesame, and soy 
bean. 

During the year investigations on the composition of sunflower-seed 
oil and soya-bean oil have been completed and the results prepared 
for publication. Work on the determination and identification of 
the constituénts of crude cottonseed oil is under way. Considerable 
progress has been made in the separation of the free fatty acids oc- 
curring in the commercial crude cottonseed oil, and a study is being 
made of the composition of these acids, as no data are available which 
give this information needed by the oil industry. Work on the 
method for determining the total amount of neutral glycerides in a 
crude vegetable oil has been completed and the results published. 
This is the first time in the history of the great cottonseed industry 
that a method has, upon inv estigation, been found applicable to de- 
termine the neutral oil present in a crude vegetable oil. Researches 
of this character, which will show how to reduce the refining loss, 
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are of indirect benefit to the cotton growers, since the price paid 
by the refiner for crude oil may be greater. 

Results of analyses of authentic peanut oils were published during 
the year. 

Past results from research conducted elsewhere on cottonseed oil, 
making it possible to utilize profitably cotton seed. which was con- 
sidered until comparatively recently practically a waste. indicate 
the possibilities of further research on vegetable oils. 


STOCK FOOD INVESTIGATIONS. 


Investigations are in progress on the utilization of waste products 
as cattle feeds. A bulletin has been prepared upon the use of apple 
pomace and apple pectin pulp. The work on this subject involved 
a large number of laboratory determinations and large-scale feeding 
tests of the pulp, in cooperation with the Bureau of Animal Industry 
experiment station at Beltsville, Md. 

To help other bureaus of the department solve problems in which 
the composition of cattle feeds and grains is a factor, many analyses 
are made of samples submitted and the results reported to them. 
During the year 158 samples were examined for the Bureau of 
Markets and Crop Estimates. 1 for the States Relations Service. 72 
for the Bureau of Plant Industry, 19 for the Bureau of Animal 
Industry, and 81 for the Forest Service. In addition, 2 were ex- 
amined for the War Department and 31 for the Panama Canal 
Commission. These analyses are of great value in establishing 
specifications and controlling purchases. 

A study has been made of the various portions of thé kernels of 
grain sorghums in order to determine the suitability of grain sor- 
ghums for feed and for milling purposes. The results are reported 
in a bulletin in course of publication on the composition of feterita 
and milo. 

In cooperation with the Bureau of Markets and Crop Estimates. a 
study was completed on cotton seed and its products, the object being 
to determine the quality of cotton seed in different sections of the 
country as a basis for practical standards and for a better under- 
standing of the composition of cotton seed as affected by the locality 
in which it is grown and the variation in composition during the. 
season. The results are given in Department Bulletin No. 948. en- 
titled “Composition of Cotton Seed.” which was published during 
the year. 


CROP CHEMISTRY INVESTIGATIONS. 


A laboratory of crop chemistry has been recently established in 
order to systematize and extend the work in this most important 
agricultural field. Studies will be undertaken on the composition of 
agricultural crops in a fundamental way. Steps are being taken to 
collect, critically digest, and summarize existing data in order that 
gaps may be filled in our knowledge thus brought to light. Addi- 
tional work will be carried on concerning the influence of environ- 
ment on the chemical composition of crops. including certain fea- 
tures of fertilization, such as the relation of chemical composition 
and food value of crops to the time of fertilizer application. 
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Past work on the composition of agricultural crops has been di- 
rected chiefly toward what may be termed the quantity viewpoint. 
This new work will be directed more toward the subject of quality. 
For instance, it is known that the application of a certain fertilizer, 
say, sodium nitrate, at a definite time, as one month after sowing, to a 
crop like corn will increase the yield quantitatively. However, prac- 
tically nothing is known about quality relations; that is, whether 
the proteins, vitamines, or mineral components of the corn fertilized 
in such a way are better suited to animal and human nutrition than 
those of unfertilized corn. Varietal differences will be studied from 
a chemical viewpoint. For instance, it will be determined if there 
are any fundamental chemical differences in the composition of flint 
or hard corn and the dent corn largely produced in the United 
States, in an endeavor to determine the reason for the preference of 
the European countries for Argentine or flint corn to corn produced 
in the United States. 


PROTEIN INVESTIGATIONS. 


One of the most important researches now under way is that upon 
vegetable proteins. Inasmuch as nitrogen is an essential part of 
animal tissues and the animal can obtain this necessary nitrogen 
only in the form of protein in its feed, it is obvious that this class 
of feeds is of prime importance. This research involves the very 
existence of all animals and is inseparably connected with the field 
of nutrition. 

Until quite recently one kind of protein in a diet was considered 
as good assanother. To-day we know that one protein differs from 
another protein in certain fundamental constituents called amino 
acids, of which all proteins are composed. Some of the amino acids 
are absolutely essential for nutrition, for without them animals will 
not grow, but will soon fail and die. The protein of corn is deficient 
in two essential amino acids, tryptophane and lysine. A young 
animal on a diet having its sole source of protein derived from 
whole corn will not grow and develop properly. However, if the 
protein of corn is supplemented by the addition in the right pro- 
portion of certain other proteins, the protein of the mixture will 
then be adequate for normal growth. From this it follows that an 
exact knowledge of the chemical composition of the different pro- 
teins in feeds 1s necessary. It is essential not only to know whether 
in themselves they are adequate for the needs of the animal but also 
to know when they are deficient, what other proteins, and in what 
proportion, must be added to supplement the deficiency. The per- 
centage of nitrogen alone can not therefore any longer be regarded 
as an index of the protein value of a feeding stuff. 

The amino acids of the proteins of several agricultural products 
have been separated and studied, with the result that it is now pos- 
sible to supplement such basic feeding stuffs as corn with small quan- 
tities of other feeds, such as peanut meal, soy-bean meal, and coconut 
press cake, which contain the very amino acids corn lacks, thus mak- 
ing a feed that will supply all the amino acids necessary for growth. 
The practical results of this should be a greater and more profitable 
utilization of our largest cereal crop, corn. 
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Work now in progress includes an investigation of the protein of 
wheat bran. A method by which over 90 per cent of the total protein 
present in bran may be extracted has been developed and applied. 
Analyses of these proteins have shown that they are probably of high 
nutritional quality. The extent to which the protein of bran differs 
from those of the wheat endosperm will be ascertained. 

An investigation of the protein of cotton seed is in progress. Little 
work has ever been done on this subject, notwithstanding the large 
and continually increasing extent to which it is used as a feed for 
farm animals. Since most of the peanut meal offered on the market 
for feedstuff contains also the shells, it is desirable to have some 
knowledge regarding the protein in the shells, and studies to this end 
are under way. A chemical study of the protein of cantaloupe seed 
is nearing completion. Work on the determination of the amino acids 
in soy-bean globulins is being continued. 

Studies ob the nutritive value of the palm-kernel meal were com- 
pleted. The results show that the proteins of palm-kernel meal are 
avetiais for the promotion of normal growth. 

Work on the nutritive value of the proteins of the lentil is in 
progress. Results of work on the protein of the cowpea and of the 
field pea have been published during the year. The proteins of the 
cowpea are limited in their nutritive value by a deficiency of the 
amino acid cystine, and by an indigestibility which can be remedied 
by cooking. The protein of the field pea, and that of the cooked 
cowpea, plus cystine, were equally efficient in promoting growth at a 
practically normal rate, while the protein of the cowpea, raw with 
cystine added, or cooked without cystine, was less than half as well 
utilized as those of the field pea. 

Results of research on the protein of the tomato seed have been 
published. Over 2,000 tons of tomato seed are annually discarded 
as a by-product in the tomato-pulping industry. These studies show 
that by utilization of this by-product for feeding purposes the con- 
servation of a valuable feed can be accomplished. A chemical study 
of the protein of the lima bean has been completed. Chemically and 
also biologically the protein of the lima bean is quite similar to that 
of other beans which are botanically related. They contain adequate 
amounts of the nutritionally essential amino acids with the exception 
of eystine, the percentage of which is below the minimum required 
for the normal growth of animals. 

A chemical study of the protein from the navy bean has been com- 
pleted and a manuscript prepared for publication. A manuscript is 
being prepared on “The nutritive value of peanut. soy bean, and 
coconut press cake as supplements to corn.” Studies on the pro- 
teins of other beans are in progress. 


WORK ON INSECTICIDES AND FUNGICIDES. 


Studies are being made of the chemical composition and efficiency 
as a fungicide of Pickering Bordeaux mixture to ascertain whether 
Pickering formulas can be applied under American field conditions 
so as to accomplish effective control of fungi diseases. The ultimate 
object of the study is to use Pickering Bordeaux instead of standard 
Bordeaux if it is possible, since Pickering Bordeaux contains much 
less copper than standard Bordeaux and is, therefore, very much 
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cheaper. Experiments in northern Maine indicate that Pickering 
sprays exert the same stimulating action on potato plants and in- 
crease in yield to the same extent as standard Bordeaux sprays. A 
barium copper spray was prepared which possessed some very desir- 
able properties as a fungicide and gave satisfactory results on po- 
tatoes. A public patent covering the preparation and use of this 
product has been obtained. 

As a result of investigations of the problems involved in spraying 
potatoes and other plants with Pickering and other copper sprays, 
papers were prepared during the year on “Absorption of copper 
from the soil by potato plants” and on “The influence of copper 
sprays on the yield and composition of the tuber of the Irish 
potato.” 

Chemical and physical studies of insecticides and investigations 
on the physiological effect on insects of arsenical insecticides and of 
the materials entering into their composition have been carried on 
for the past four years in cooperation with the Bureau of En- 
tomology. Some of these results will soon appear in bulletin form 
under the title “Arsenicals: Chemical, physical, and insecticidal 
properties.” 

Investigations in cooperation with the Bureau of Entomology 
have been carried on in Texas for the purpose of devising methods 
for the control of screw worm flies and related species which in- 
fest live stock, particularly cattle. Several attractants have been 
discovered, of which dried eggs seem to be the most promising 
These when used in connection with traps have been found to be of 
great value in reducing the number of flies. Several promising repel- 
lents have also been found and are being further tested. 

An investigation was made to determine the quantity of poisonous 
elements that may be present on sprayed fruits and vegetables by 
reason of the excessive use of sprays, and to determine whether 
changes can be made in the time and method of spraying by which 
the danger from injurious metals may be eliminated. The results 
were published in Department Bulletin No. 1027, Poisonous Metals 
on Sprayed Fruits and Vegetables. 

The results of hundreds of fumigations of various grains, vege- 
tables, and other food products with hydrocyanic acid for the pur- 
pose of destroying insect pests infesting them are embodied in a 
manuscript prepared under the title “The absorption of hydro- 
cyanic acid by fumigated food products.” 

Foliage injury by lead arsenate and other insecticides was studied 
to determine the action of various impurities in lead arsenate on 
foliage, and the action of natural water containing various salts 
on lead arsenate. Investigation was made of the burning proper- 
ties of various insecticides and fungicides and an effort was made to 
develop spray materials and mixtures effective as insecticides and 
fungicides but producing a minimum injury to tender foliage. 

Cooperating with the Bureau of Entomology on methods for the 
control of the Mexican bean beetle in Alabama, a number of lead 
arsenates and other arsenicals were prepared for trial. The bean 
plant is particularly susceptible to injury from the application of 
arsenicals. A satisfactory poison that can be used with safety on 
bean foliage has not yet been developed. It was found that the 
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natural waters in certain regions act on lead arsenate, breaking it 
up and forming soluble compounds that are injurious to the foliage. 
A number of the waters were analyzed and methods for overcoming 
this objection were suggested. 

Several special calcium arsenates and four nicotine dusting mix- 
tures were prepared for tests on cotton foliage. During the year 
1.202 samples were examined to aid other bureaus of the department, 
especially the Bureaus of Entomology and Plant Industry, in solving 
problems which required chemical investigations of an insecticidal 
or fungicidal nature. 

Cooperative work with the Bureau of Entomology has been started 
to make a thorough chemical and physical study of calcium arsenate 
for the purpose of developing a more satisfactory calcium arsenate 
for use as a dust application to cotton for the control of the boll 
weevil. 


METHODS OF ANALYSIS. 


A portion of the time of the chemists of the bureau was devoted 
to the development of new and the improvement of old methods 
of chemical analysis. These methods are published from time to 
time as they are perfected in the Journal of the Association of 
Official Agricultural Chemists or in other scientific journals for 
the use of chemists employed in the agricultural experiment stations 
and in the industries. The development of methods of analysis 1s 
to the chemist what the building of improved roads is to the tray- 
eler, enabling him to enter new fields more easily, rapidly, and 
efficiently. Results obtained in different investigations in widely 
separated fields of activity are comparable only when standardized 
methods have been used. 

Agricultural chemists in the experiment stations and colleges co- 
operate in the development of methods of analysis. While the im- 
mediate results of this work are of interest only to chemists, the 
ultimate results are reflected in an improved agriculture and in 
the development or improvement of industrial processes for the 
utilization of agricultural products. 


AGRICULTURAL CHEMICAL TECHNOLOGY. 


As a natural outgrowth of the research work in agricultural chem- 
istry, there are in progress a number of projects which have for their 
primary object the development of manufacturing processes which 
utilize and provide new outlets for the products and by-products 
of the farm. This is the practical application of the results of re- 
search. 

IMPROVEMENTS IN THE MANUFACTURE OF CANE SIRUP. 


Marked progress was made during the year in putting into com- 
mercial practice the invertase method of making cane sirup to which 
reference has been made in previous reports. Several cane-sirup 
makers used the new process during the last season with excellent 
results. A cane sirup which would not readily crystallize or fer- 
ment was for the first time placed upon the market in considerable 
quantities. 
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Attention is now being given to the production of a cane sirup 
of uniform standard quality. This work promises to be of the 
greatest economic importance to the cane-producing States. 

A more extensive market for cane sirup is of great importance 
in the agricultural scheme of a large area of the South. In many 
sections cotton can no longer be profitably produced on account of 
ravages of the boll weevil. It is necessary to adopt a more diversi- 
fied scheme of agriculture, and sugar cane is one of the crops upon 
which greater reliance should be placed. It is one of the surest 
crops which can be grown in this region. The harvesting and pro- 
duction of cane sirup come at a time of the year when the farm 
labor can be used very advantageously for that purpose. There is 
ample evidence that the farmers of the South are greatly desirous 
of increasing their acreage of sugar cane. This is not possible, how- 
ever, unless a more adequate market is developed for cane sirup. 
This market can not be extended unless cane sirup of uniform and 
satisfactory grade can be consistently produced. This, in turn, 
depends upon the successful working out of certain chemical and 
technological problems. These problems are therefore the key to 
the entire situation. 

It is planned under this project to continue the work started last 
year and to study systematically all factors which are involved in 
the production of high-grade cane sirup of uniform quality and to 
work out all corrective measures which it is necessary to apply to 
present practice in order to accomplish this end. 

Outside of Louisiana, sugar cane is grown solely for producticn 
of cane sirup. This is the sole manner of utilization, since the sirup 
is not of sufficient purity to be utilized in the manufacture of sugar. 
The value of sugar cane as an agricultural crop is, therefore, de- 
pendent solely upon an adequate market for cane sirup. Extension 
of the market beyond a local one has been greatly handicapped by 
the fact that cane sirup as produced by a large number of farmers 
has varied greatly in quality. The planters ‘need technological 
assistance and advice in solving this problem. 

During the past year the Bureau of Chemistry has received a 
large number of insistent requests for assistance along this line. 
The farm bureau federations in various Southern States have organ- 
ized cooperative cane-sirup associations for the purpose of blending 
cane sirup on a large scale in central rehandling and canning plants. 
The bureau has been asked to undertake the solution of chemical 
and technological problems involved in this plan of operation and 
work is now under way. ‘These cooperative associations are plan- 
ning to use the invertase method developed in the bureau for the 
purpose of producing a sirup which will not crystallize. These asso- 
ciations have also requested that the bureau undertake systematic 
research work for the purpose of solving all remaining difficulties 
which stand in the way of producing a uniform cane sirup of high- 
est grade. While a great deal of progress has been made, a number 
of important points still remain to be worked out on a satisfactory 
basis. Among these may be mentioned the best manner of treating 
low-grade sirup, improved method of clarification so as to secure a 
- brilliantly clear sirup free from sediment, use of mechanical filtra- 
tion, and introduction of vacuum-pan evaporation. In other words, 
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improved larger scale methods for handling cane sirup have now be- 
come possible through the organization of the cooperative cane sirup 
associations and the operation of central blending plants. 


WORK ON SORGHUM SIRUP. 


The situation with respect to sorghum sirup is much the same as 
that of cane sirup, with the exception that cooperative handling and 
marketing of sorghum sirup have not yet reached so advanced a stage. 
In the meantime it is desired during the fiscal year 1924 to discover 
the cause of and find a remedy for “ jellied” sorghum sirup. This 
refers to a gelatinous consistency which sorghum sirup frequently 
assumes and which causes considerable loss. An improved method of 
clarification to secure a brilliantly clear sirup is greatly needed in 
order to increase the marketing possibilities of sorghum sirup, and 
work is planned to accomplish this. Some difficulty is also experi- 
enced from sugaring, and it is planned, when necessary, to apply 
to sorghum sirup the invertase method originally devised by the 
Bureau of Chemistry for treatment of cane sirup. 


USE OF INVERTASE IN PRODUCTS OTHER THAN CANE SIRUP. 


The invertase method was applied during the year to products 
other than cane sirup. Application has been made for a public 
patent for its use in a process for the martufacture of a mixture of 
refiner’s sirup and a partially inverted sucrose sirup. The process 
has been used successfully on a large scale. The invertase process 
has also been used in the manufacture of a high- -density maple 
sirup and of maple and cane sugar sirup mixtures. Application for 
a public-service patent to cover this process has been made. 

A process was also worked out for preparing a soft cream center, 
such as is used in chocolate creams and similar types of confectionery. 
This achieves a result which has for a long time been desired by 
the candy industry, since the process previously used was not satis- 
factory. A public-service patent has been applied for to cover the 
production of an improved maple cream by the use of invertase. 


DOMESTIC CANE SUGAR INDUSTRY. 


In order to compete with cane sugar from the Tropics, the sugar- 
cane planters of Louisiana are very greatly in need of improved 
methods whereby better grades of sugar and molasses can be pro- 
duced and manufactured more efficiently. Work to this end has been 
carried on during the past year. Research work along these lines 
is necessary because sugar cane does not fully mature in Louisiana, 
so that, since the composition of the juice differs from that of 
cane grown in the Tropics, special methods of manufacture must be 
used. The working out of more efficient methods would result in 
an enormous increase in the value of sugar cane and would be of the 
greatest constructive assistance to Louisiana cane planters. At the 
present time the production of sufficiently high-grade molasses is 
accomplished at the expense of too great a reduction in yield of sugar. 
The production both of an adequate yield of high-quality sugar ‘and 
of molasses of acceptable grade is necessary in order to insure a 
reasonable return for sugar cane. 
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In addition to developmg improved and more economical methods 
for manufacturing better quality molasses, the problem of utilizing 
blackstrap molasses most efficiently has been considered. At the 
present time blackstrap is virtually a waste product, and an in- 
creased return for this material would give the cane planter a corre- 
sponding profit on his cane delivered at the mill. 


BEET-SUGAR INVESTIGATIONS. 


The proportion of sugar which can be extracted from sugar beets, 
as well as the actual sugar content, determines the value of beets to 
the grower and to the sugar factory. The proportion of sugar orig- 
imally in the beet which is lost in manufacture results in an enormous 
loss annually to the beet-sugar industry. A constructive investiga- 
tion of the factors which determine the proportion of recoverable 
sugar is just as important to the grower of beets as investigations de- 
signed to increase beet production. 

Some of these factors which are distinctly chemical in character 
exert their influence before harvesting while others have an effect 
after harvesting. One of the most important is that involved in the 
storage of beets. Outside of California it is necessary, because of the 
early advent of freezing weather, to store beets in piles for a certain 
period before working them through the factory. This period aver- 
ages about 25 days. During storage an average of 0.4 per cent of the 
sugar in the beets is destroyed daily, or a total of about 10 per cent 
of all the sugar contained in the beets at the time of harvesting. 

In addition, among other factors the deteriorative changes which 
beets undergo during storage cause the introduction into the juice of 
substances: which interfere with crystallization of sugar and reduce 
the proportion of the remaining sugar finally extracted in the factory. 
This effect is particularly apparent in the operation of the Steffen 
process, which is used in this country to desugarize molasses. If this 
process were as effective elsewhere as it frequently is in California, 
approximately 95 per cent of the sugar in beet molasses would be 
recovered, thus greatly increasing the total yield of sugar from beets. 
Owing to the accumulation of substances which interfere with crys- 
tallization of sugar, only about 60 per cent of the sugar in beet 
molasses produced outside of California is finally extracted. This 
immense wastage of sugar involves a financial loss to the beet-sugar 
industry of many millions of dollars per annum. 

The cause of this difficulty has been ascertained, as the result of 
investigations in the bureau, and two methods are being proposed 
for a practical solution, one depending on corrective measures in the 
factory and the other on prevention before the beets enter the fac- 
tory. The entire problem is one of applied agricultural chemistry. 
In view of the fact that this loss of sugar occurs after the expense 
for raising and harvesting the crop has been incurred, a reduction 
in this loss would increase the value of the beets to grower and 
sugar factory alike and would be of more value to the industry than 
a corresponding increase in beet production. 

The beet-sugar industry occupies an important place in the agri- 
cultural scheme of a large area of the United States, and reduction 
of the sugar losses under discussion is of immense importance to it. 
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The industry is in a depressed condition at the present time and in 
certain sections of the country this condition is especially serious. 
Constructive assistance in the manner outlined would be of very great 
importance at any time and is particularly needed under present 
conditions. 


FURFURAL FROM CORNCOBS AND OTHER WASTE. 


The work on the utilization of corncobs, which has been reported 
previously, has led to further experimentation in the manufacture 
and utilization of furfural. Heretofore the cost of furfural was too 
erent to permit its general commercial use. It can now be made 

rom corncobs by processes developed in the Bureau of Chemistry 
at a price that makes its use of interest to a number of manufacturing 
industries. It can be used, for instance, in the manufacture of syn- 
thetic resins which heretofore have been made chiefly from formalde- 
hyde and phenol. The commercial demand for synthetic resin com- 
pounds is increasing rapidly, as they are used in the manufacture of 
printing plates, phonograph records, varnishes, pipe stems, electrical- 
instrument parts, buttons, binders for brushes, glue, and many other 
useful articles. In addition to furfural, there have been obtained 
from corncobs acetic acid and a gummy material which can be used 
as an adhesive in the manufacture of pasteboard boxes and may 
prove useful in the manufacture of coal briquettes. 

Experiments are under way on the manufacture of furfural from 
other agricultural wastes, such as rice hulls, buckwheat hulls, cotton- 
seed hulls, and peanut hulls. Peanut hulls yield less than one-third 
the amount of furfural that would be expected from a comparison 
of their pentosan content with that of corncobs. The yield with 
steam alone is so low as to preclude any commercial consideration of 
the use of peanut hulls as a source of furfural by the process as used 
for corncobs. There are indications that this yield may be consider- 
ably increased by the use of certain catalysts, and the effect of these 
will be studied. 


BEVERAGE FROM CASSINA. 


Investigations on a laboratory scale showed that a very delightful 
beverage resembling tea in many respects can be made from cassina, 
a wild plant that grows abundantly in the South Atlantic and Gulf 
States from Virginia to Texas, when the leaves of the plant are 
treated by processes similar to those used in curing tea. The cassina 
plant has been used to a limited extent by Indians, and, during the 
Civil War when tea and coffee could not be obtained, by people of 
the Southern States, to make a beverage. Unless properly cured, 
however, cassina does not make a good beverage. 

It having been demonstrated in the laboratory that cassina could 
be treated by processes similar to those used in the tea industry and 
an excellent beverage made from it, work has been undertaken to 
produce it on a larger scale. An experimental plant has been 
installed near Charleston, S. C., and preliminary reports indicate 
that the laboratory results can be duplicated on a commercial scale. 

Laboratory experiments have been conducted on the use of the 
hot water extract of properly cured cassina leaves as a base in the 
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production of carbonated beverages.. Carbonated bottled beverages 
of three distinct types have been made in the laboratory from flavor- 
ing sirups containing cassina extract. Formulas have been prepared 
for the manufacture of cassina-flavored bottled sodas. 


LEATHER INVESTIGATIONS. 


The shoe-wearing experiments, conducted jointly with the War 
Department, which necessitated the complete analysis of 225 samples 
of leathers and a great amount of work in calculating, tabulating, 
and correlating analytical and wear data, have been completed and 
a report made. 

Civilian wearing tests were continued during the past year and 
many additional data have been thus collected on the wearing qualities 
of the experimental leathers used in the cooperative service tests. 

As a result. of trials made with machines designed in the bureau 
to test the relative wearing quality of sole leathers, necessary modi- 
fications and improvements have been suggested and are being made. 

A report has been prepared in which the following general conclu- 
sions are given: Under the conditions of these tests, bark-tanned 
upper leather was not as satisfactory as were the other types of 
upper leather; fiber soles, while showing a very high resistance to 
wear, were not suitable, mainly because of the development of phys- 
ical failures during service; oak, chestnut, and hemlock sole leather 
tannages showed practically the same average wear resistance, 
while belting leather indicated a slightly greater serviceability; 
chrome sole leathers outwore the vegetable tannages, with unwaxed 
chrome showing the highest wear resistance. There was practically 
no difference in the wear of loaded and unloaded leathers; well- 
rolled leathers showed about 16 per cent more wear than unrolled 
ones. Soles from the shoulder end of the bend did not show an 
average wear equal to those from the butt end. Extensive data on 
the comparative chemical composition of the original leathers and 
parts of the worn soles are given. 

Results showing the effect of relative humidity on the physical 
properties of leathers, the first extensive ones on this subject, were 
presented in a paper read at the annual meeting of the American 
Leather Chemists’ Association. The data aroused considerable in- 
terest, since they indicated, at least. with leathers of a certain type. 
that humidity has a decided effect which can not be ignored in the 
accurate physical testing of leather. 

Experiments dealing with the relative preservative effects of vari- 
ous oils and greases on leathers were completed and the results pre- 
sented in a paper before the American Leather Chemists’ Associa- 
tion. These results, while interesting and possibly indicative, were 
not entirely conclusive, and it is planned to carry on more of such 
work for confirmatory and additional data. 

Farmers’ Bulletin No. 1183, The Care of Leather, was reissued 
in revised form. A second revision of Farmers’ Bulletin No, 1055, 
Country Hides and Skins, has also been issued. 

The following papers were published during the past year: “The 
effect of atmospheric humidity on the determination of moisture in 
leather,” “ Notes on water extraction of leather,” “Rapid washing 
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of chromed hide powder,” “The explosiveness of tannery dusts,” 
“ The determination of Epsom salts in leather,” and “ Extraction of 
oils and greases from leather.” 


TANNING ON THE FARM. 


In response to the numerous inquiries xeceived daily on methods 
for home tanning, work on small-scale tanning was conducted to 
the fullest extent possible under the conditions and means available. 
Some very satisfactory leather was made in the laboratory, both 
by the chrome-tanning process and with vegetable tanning extracts. 
and experiments were also made on tanning fur skins and hides 
with the hair on. Detailed directions were prepared on making 
chrome-tanned leather and bark-tanned sole and harness leathers on a 
smal] scale, and about 6,000 copies of these directions were Sent out in 
mimeographed form, together with the directions for making alum- 
tanned leather for belt lacings which were prepared last year. The 
demand for information on home tanning has continued to increase 
so that it has been necessary to submit the information so far avail- 
able for publication as a department circular. 


METHODS FOR MAKING LONGER LASTING LEATHERS. 


The limited work under way in this bureau on leather should 
be expanded into a broad project on tanning materials, tanning, and 
leather. Agriculture produces the raw materials and uses more of 
the finished products than does any other industry. Work of great 
economic and practical importance needs to be done. The total 
number of hides and skins used in making leather in this country 
in 1914 was more than 140,000,000, costing the tanners, it is esti- 
mated, $240,000,000 plus $45,000,000 worth of tanning, currying, and 
finishing materials. The factory value of leather goods made from 
these materials is estimated at more than $650,000,000 for which the 
ultimate user probably paid at least $1,000,000,000. It is well known 
that there are large preventable losses in the handling and use of 
hides and tanning and finishing materials, and that the quality and 
kind of finished leather and leather products and the processes in- 
volved can be much improved. 

There is need for better and more durable leathers and for knowl- 
edge of how to make, test, and recognize them. Better methods of 
tanning should materially reduce the cost of shoes and harness to 
the farmer. Country butchers and farmers now supply about 30 
per cent of the hides and skins used in this country. Carelessness, 
lack of knowledge of taking off, curing and selling these hides and 
skins cause the loss of about one-third of the value to the farmer. 
These losses are at least $15,000,000 annually. The proper handling 
of country domestic hides and skins would materially decrease the 
quantity imported. The long-used vegetable tanning materials, 
which are direct products of the forest and the farm, are totally 
inadequate under present conditions to supply the country’s needs. 
Others should be sought and developed. Through better processes 
and more intelligent care many millions of dollars can be conserved 
annually in leather goods. As important as these materials now are 
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to agriculture, they will be much more important as population 
increases and the domestic supplies are actually and proportionately 
less. 

RECOVERY AND UTILIZATION OF WOOL-SCOURING WASTES. 


Work on the utilization of wool-scouring wastes was continued 
during the year. The routine analytical work on representative 
wool samples which was necessary to supplement the fragmentary 
information available as to the nonfibrous constituents of raw wools 
from various sources was finished early in the year, completing the 
data on more than 300 samples of all grades and varieties. 

Work was continued on the economical recovery and utilization 
of potash from wool wash waters and an experimental wool-washing 
machine has been built to try out a process for removing the potash 
from wool prior to the regular scouring operation for removal of 
grease, whereby the potash is obtained in a solution of such concen- 
tration that it can be used in preparing mixed fertilizers with little 
or no further concentration. In collaboration with manufacturers, 
mixed fertilizers have been prepared on an experimental commercial 
scale from concentrated wool wash water, acid phosphate, and leather 
scrap which were found by laboratory examination and analysis to 
be of good grade and which, in pot tests-made by the Bureau of 
Plant Industry, proved to be satisfactory for promoting the growth 
of wheat. Samples of both domestic and foreign wool-scouring 
wastes have been analyzed for comparison of their content of potash 
and other fertilizer materials. Work on the recovery of potash from 
the water effluent discharged from the centrifuges of a commercial 
wool plant indicated that, while the remaining grease and most of 
the organic matter could be removed by treating the warm liquor 
with sulphuric acid, ferric sulphate, or preferably calcium chloride 
_ and filtering, it was not practicable to recover potash from the treated 
effluent because of the high cost of concentration. 

In cooperation with manufacturers using the solvent scouring 
process for removing the grease from wool, considerable work has 
been done on improving the quality of grease obtained from the 
extracts. It was found that the quality of grease that can be made 
depends upon the grade of wool that has been extracted. With the 
improved treatment developed in the laboratory it was possible to 
obtain an excellent grade of neutral, ashless grease, which was 
really a good grade of anhydrous lanolin, from solvents used in 
extracting wools of certain grades. 

Work has also been done on the purification of commercially pro- 
duced wool greases, and in this connection numerous centrifugal and 
acid-cracked greases have been examined according to the methods 
devised in the laboratory. The results obtained indicate that while 
centrifuged greases may be purified and converted into anhydrous 
lanolin at a reasonable cost, it is impracticable to attempt any fur- 
ther purification of acid-cracked greases. _ 

In cooperation with commercial wool-scouring mills, work has been 
done on samples of by-products, including scouring liquors from first 
and second bowls, sediment from scouring bowls, sludge removed 
from acid-cracking tanks, and filter press cake. A series of experi- 
ments has been started to determine the difference between raw wool 
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and scoured wool as regards moisture content under various condi- 
tions of temperature and humidity. A paper on “Wool-scouring 
wastes for fertilizer purposes ” was published during the year. Both 
the direct and indirect results of work of this character are to in- 
crease the value of a raw agricultural product after it has been pro- 
duced, increasing the profit to the producer and lowering the cost to 
the consumer. 
NAVAL STORES INVESTIGATIONS. 


Turpentine and rosin are among the world’s important farm and 
forest crops, and of the total this country produces approximately 70 
per cent. Several millions of dollars can be saved annually to the 
producer through research and demonstration work. ‘The crop is 
peculiar in that it is grown and gathered in the eight southernmost 
States, but practically all of it is used north of the Ohio and east of 
the Mississippi rivers or is exported. The producers have not the 
facilities or the means of solving the many problems that arise. 

As a result of an investigation during the year on methods for 
producing rosin esters for varnish manufacture, discovery was made 
of the fact that when zinc or a zinc compound is used as catalyst, 
rosin and glycerin can be made to combine more easily and more 
rapidly than was heretofore possible, yielding a product of low acid 
number and light color. A public-service patent covering this 
process was obtained. Several varnish manufacturers have coop- 
erated by preparing batches of varnish from samples of rosin ester 
made in this laboratory and subjecting these varnishes to wear and 
weathering tests, which are still in progress. Small quantities of 
complex compounds made from turpentine and sulphur and from 
turpentine and oxalic acid were prepared to determine whether they 
could be used in connection with the work on waterproofing of fabrics. 

Investigations on the chemical properties of turpentine and rosin 
have been continued. To determine whether any differences other 
than color exist between the various grades and varieties of rosin, 
analyses were made of authentic samples originating at various 
points in the producing sections. It was found that there is a dif- 
ference, although not a very marked one, between the chemical prop- 
erties or constants of light-colored rosins and those of dark-colored 
rosins. 

Incidental to this investigation it was found that the constants of 
rosin change appreciably and rapidly on standing after being pow- 
dered. A sample of rosin produced about 50 years ago was found 
to have an abnormal tendency to crystallize, crystalline rosin acids 
being readily obtained from solutions in alcohol. A number of au- 
thentic samples of wood rosin examined differed from gum rosin, 
not only in having a lower melting point but also in having lower 
saponification, acid, and iodine numbers, and containing more un- 
saponifiable matter. Several samples of foreign rosins were also ex- 
amined. Examination of old turpentine samples disclosed the fact 
that they had developed marked acidity and had a decided solvent 
effect on iron, zinc, and copper. Several samples of so-called “ re- 
covered turpentine ” were found to contain oxidized and chlorinated 
bodies, in addition to the usual turpentine constituents, and were 
identified as a by-product from the manufacture of synthetic 
camphor. 
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In the investigation of analytical methods applicable to turpen- 
tine and rosin, a method for detecting and approximately estimating 
the quantity of coal-tar adulterants in turpentine was devised and 
published. A study was made of the effects of various solvents upon 
the results obtained in determining acid and saponification numbers 
of rosin esters and similar bodies containing metallic resinates. An 
electrically heated instrument was devised for use in shaping and 
resurfacing the faces of rosin samples so as to facilitate more accurate 
grading. 

Examinations of 55 samples of turpentine from small paint and 
general merchandise stores throughout the East showed that the 
practice of selling adulterated turpentine or mineral oil substitute 
for pure turpentine is still quite prevalent. In most cases from 10 to 
20 per cent of the samples from any locality were found to be adul- 
terated. Regrading in the laboratory of about 1,200 sample cubes 
of rosin, representing shipments totaling about 10,000 barrels, showed 
that most of the various lots represented contained considerable mis- 
graded rosin, in some cases as high as 70 per cent. Many instances 
of misgrading by two grades or more were found. 

Samples of gum collected by representatives of the Forest Service 
from different species of pine in the Florida National Forest were 
distilled to ascertain the yield of turpentine and rosin, and tests 
were made to determine the quality of these products. 

Two statistical reports were published during the year, including 
a preliminary report on production and stocks in the hands of prin- 
cipal consumers for the first half of the 1921 naval stores season, and 
a report showing stocks of turpentine and rosin held by factors, 
dealers, and exporters at the ports and principal distributing points 
of the country on March 31, 1922, the end of the 1921 naval stores 
year. In order to avoid duplication and because the work could be 
done more economically and efficiently by technologists working on 
naval stores problems, this bureau entered into an agreement with 
the Bureau of the Census regarding the collection and compilation 
of statistics on production of turpentine and rosin and stocks held 
at the points of manufacture. Statistical data were collected on the 
distribution of the world’s production, trade, and consumption of 
turpentine and rosin. Additional data have since been compiled and 
a paper on the subject has been prepared for publication. 

Department Bulletin No. 898, Turpentine, Its Sources, Properties, 
Uses, Transportation, and Marketing, the original edition of which 
became exhausted soon after publication, was revised and reprinted 
in September. Department Bulletin No. 1003, The Distillation of 
Stumpwood and Logging Waste of Western Yellow Pine, was pub- 
lished in December. This completes a project which was conducted 
in cooperation with the University of Idaho for the purpose of de- 
termining the value of different species of wood for distillation pur- 
poses and the most profitable utilization of stumps and other wood 
waste. 

Tentative standard types for the four commercial grades of tur- 
pentine were prepared. Several sets of these standards, set up for 
convenient use, have been distributed to State inspectors of naval 
stores, the chairman of the naval stores committee of the National 
Paint, Oil, and Varnish Association, and the secretary of the Turpen- 
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tine and Rosin Producers’ Association for use in determining their 
practicability and permanence. Up to the present time reports have 
been favorable. 

All sets of the standard glass types for rosin were recalled, cleaned, 
checked against the master set held in the laboratory, and returned 
to their several depositories for the use of the trade. The use of 
these standards is becoming more general and is serving a most useful 
purpose. 


WATERPROOFING AND FIREPROOFING FABRICS. 


The weathering experiments started in 1921, which were designed 
to show the effects on the strength and water resistance of cotton 
duck exposed to weather when various pigments with formulas pre- 
viously devised in the laboratory are incorporated. were completed, 
and a paper giving the results has been prepared for publication. 
In general, it has been found that the addition of pigments to water- 
proofmg preparations is beneficial since they reduce the injurious 
effects of solar light and heat without reducing the water resistance. 

A paper on “The water resistance of treated canvas during con- 
tinuous exposure to weather,” which embodies a thorough study of 
the water resistance of 18 waterproofing treatments developed in the 
laboratory, was published, and one on “ The effects of waterproofing 
materials upon the tensile strength of cotton yarn” was presented at 
the September meeting of the American Chemical Society. 

In response to a number of inquiries concerning treatments which 
might be suitable for making “ glass cloth ” from cotton sheeting for 
covering hotbeds and cold frames, experiments have been conducted 
and four treatments are now being subjected to a service test. Work 
has also been done with the object of simplifying the preparation 
and application of cuprammonium solution to fabrics to such an 
extent that this might be done on the farm, since the cuprammonium 
treatment gives greater mildew resistance than any other treatment 
known at the present time. Tests have been made on the water- 
proofing qualities of various materials, including complex compounds 
made from turpentine. Investigations are in progress for the pur- 
pose of increasing the life of tobacco shade cloth, which it is estimated 
costs the tobacco growers $3,000,000 annually. It is hoped to double 
the life of the cloth. 


MANUFACTURE OF INSECTICIDES. 


Work is in progress to determine cheap and effective methods of 
preparing insecticides and fungicides on a commercial scale, in addi- 
tion to the chemical investigations on insecticides elsewhere reported. 
New, efficient, and cheaper insecticides must. be found if agricultural 
workers are to combat successfully or finally exterminate some of the 
pests most destructive to farm crops. This work includes studies of 
the properties of commercial insecticides, and during the year 
progress was made in determining the rate of deterioration in cer- 
tain materials. ) 

The investigation to determine the rate of deterioration of bleach- 
ing powder shows that the rate of deterioration depends mainly upon 
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the temperature at which the material is stored and the type of con- 
tainer. Before publishing any of the results it is intended to repeat 
the work on samples packed under Government supervision. 

Work on the rate of deterioration of nicotine solutions and nico- 
tine dusts of various strengths, packed and stored under different 
conditions, shows that nicotine solutions and certain types of nicotine 
dusts deteriorate very slowly when packed in tight containers. Nico- 
tine dusts containing calcium hydrate or carbonate lose strength more 
rapidly than dusts made up with clay, Kieselguhr, and sulphur. 

An investigation has recently been begun to develop an insecti- 
cide for use in the control of insects infesting grains in storage 
and in transit, to take the place of carbon disulphide, the use of which 
has been prohibited by the railroads. This work is being carried on 
in cooperation with the Bureau of Entomology. The investigation 
has not progressed far enough to reach definite conclusions, but 
some very promising results are being obtained. 

The investigation begun two years ago to determine what chemi- 
cal changes calcium arsenate undergoes during storage has been com- 
pleted and the results are in process of publication as a department 
bulletin under the title “Chemical changes in calcium arsenate 
during storage.” This work was taken up as a result of the belief 
by certain manufacturers and users of this product that it deterior- 
ated rapidly and was unfit for use after standing for a few months. 
Results of much interest and value have been obtained. They show 
that carbon dioxide is very slowly absorbed by the calcium arsenate 
(or by the calcium hydrate which is present in commercial calcium 
ursenates) when kept in certain types of commercial containers, 
resulting in a slow gradual increase in water soluble arsenic, which 
reaches a maximum after about 8 months in the case of the most 
open containers, such as sugar barrels. Material packed in tight 
containers, such as metal drums or heavy hardwood barrels, showed 
practically no change after 20 months’ storage. In a few cases where 
calcium arsenate was stored in veneer drums and sugar barrels, the 
deterioration at the end of 20 months was such as to render the 
material of doubtful safety for application on certain plants having 
tender foliage. 

An investigation is being made of the properties of oil emulsions 
with the object of assisting the manufacturer or grower to make 
cheaper and more satisfactory emulsions. The value of this work 
is self-evident when it is considered that large amounts of oil sprays 
are used each year, particularly on citrus fruits, and that at present 
these are often unstable and cause damage to the trees. 

A paper, “ Errors caused by nitrates and nitrites in the determina- 
tion of arsenic by the distillation method and a means for their 
prevention,” was also published. 


PREVENTION OF PLANT DUST EXPLOSIONS AND COTTON GIN FIRES. 


Investigations by the Bureau of Chemistry have shown that the 
dust that is produced in the handling and milling of grain of all 
kinds, when mixed with air in proper proportions, is highly explo- 
sive. It forms a mixture similar to the explosive mixtures of gas 
and gasoline. <A large number of disastrous explosions have occurred 
in the thrashing and milling of grain, resulting in extensive losses 
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to life and property. In 13 recent dust explosions in the United 
States and Canada, 154 lives have been lost, over 200 people have 
been injured, and grain and property, valued at more than $16,250,000, 
have been destroyed. These explosions have occurred in practically 
every type of plant or manufacturing establishment where explosive 
dust is created during operating processes. In addition to the explo- 
sions in industrial plants, extensive losses have been experienced in 
grain-thrashing machines and from fires in cotton gins and cotton- 
oil mills. 

The expansion to a larger operating scale, the capacity for in- 
creased production, and the development of industry, combined with 
the introduction of new methods and types of mechanical equipment 
for grain handling, have resulted in additional dust-explosion hazard. 

It is necessary to determine fully the nature and behavior of 
these dust explosions, the sources of ignition, and circumstances under 
which they occur, together with methods of prevention, before 
effective control can be brought about. The bureau has been called 
upon to assist in determining the causes of a large number of ex- 
plosions that have occurred in various types of industries, in addition 
to those occurring in grain-handling plants, and has definitely estab- 
lished the fact that all industries in which these dusts are produced 
during operating processes are subject to this hazard. The largest 
losses at the present time are occurring in the grain elevators in the 
terminal markets in connection with the handling, elevating, and 
storing of grain. The lack of knowledge on the subject and the 

absence of definite control methods have resulted in extensive losses 
to life, grain, and property. 

The investigations of the Bureau of Chemistry relating to plant 
dust explosions and fires have been very definitely conducted along 
three distinct lines: (1) Dust explosions that occur during the 
handling and milling of grain in elevators and industrial plants; 
(2) fires and explosions in grain thrashing machines; and (3) fires 
in cotton gins and cotton-o1l mills. Very definite results have been 
obtained in the investigations of explosions and fires in grain-thrash- 
ing machines and effective control methods have been developed by 
the bureau. In the Pacific Northwest, including the agricultural 
sections of eastern Washington, northern Idaho, and northeastern 
Oregon, these explosions have been controlled by (1) the installation 
of specially designed dust-collecting fans for the removal of the ex- 
plosive smut dust and (2) the application of grounding systems 
for the purpose of conducting static electricity away from the ma- 
chine. bie of the principal causes of these thrasher explosions ap- 
pears to be the ignition of the dust and air mixture by static elec- 
tric sparks produced during thrashing operations. The bureau has 
cooperated with the State fire commissioner of Washington and other 
State officials in special investigations to determine the efficiency of 
these preventive methods, and the results obtained have been suf- 
ficiently encouraging to terminate the investigational work on this 
phase of the subject. This part of the bureau’s work has been a 
definite contribution to the prevention of these explosions in thrash- 
ing machines, and arrangements have been made with the extensior 
forces of the department for the application of these preventive 
measures. The fans that have been designed have not only proved 
effective in explosion control but have also indicated their value in 
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cleaning the grain and preventing the wind dissemination of smut 
spores. 

In the studies of explosions in grain-handling plants, the bureau 
has been able to determine a number of the causes and develop ef- 
fective control methods. Special experimental work has shown that 
the breaking of electric lamp bulbs in dust clouds has been responsi- 
ble for a number of explosions, and, in cooperation with the manu- 
facturing companies, special equipment consisting of a vapor-proof 
bulb, properly guarded, has been developed and recommended. 
These recommendations are covered in Department Circular No. 171. 
It has also been found that explosions can be controlled by the use 
of inert gases for the prevention of flame propagation. The bureau 
has shown that by reduction of the oxygen content and the introduc- 
tion of carbon dioxide the explosion can be confined locally and the 
extent minimized. 

Attention has been given to the design and development of a rotor 
separator which can be attached to suction fans to prevent the pass- 
ing on to the dust collector of any grain drawn in with the dust-laden 
air, A patent has been granted on the attachment and preliminary 
tests with a small model justify further tests under actual operating 
conditions. 

The explosive limits indicating the amount of dust and air neces- 
sary to form an explosive mixture have been determined for a num- 
ber of dusts. It appears that the various kinds of dusts have various 
ranges of explosibility similar to various gases. It has been de- 
termined that as small an amount as 0.02 ounce per cubic foot will 
form an explosive mixture of grain dust and air. 

As a result of the bureau’s work on the subject, the industrial 
commissions, safety associations, and insurance organizations of 
the United States and Canada have made applications of the pre- 
ventive methods already developed, with the result that the impor- 
tance of the problem is being well recognized and the bureau is being 
constantly called upon to test various kinds of dust to determine 
their explosibility and to suggest control methods. Recent ex- 
plosions of new kinds of dust have been occurring, and the bureau 
has been called upon to study a series of explosions of lime-sulphur 
and insecticide dust being manufactured in powdered form. Special 
assistance has been given to the industrial commission of Wisconsin 
in a study of dust-control methods in grain elevators in line with 
efforts being made by the Canadian Government and safety organiza- 
tions in the United States. 

A large number of bulletins, circulars, pamphlets, leaflets, and 
cards have been issued by the bureau dealing with the causes of 
these explosions as they have been established by investigation and 
with control methods that have been determined by experimental 
work. There has been an active demand by the agricultural inter- 
ests and the industries of the country for these publications, and they 
have been the basis of State and municipal control and supervision. 


UTILIZATION OF FRUITS AND VEGETABLES. 


Work on the factory production of sweet-potato sirup at Fitz- 
gerald, Ga., was completed during the year and a report prepared 
for publication. This report gives all of the data developed in the 
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Jaboratory experiments and in the factory work that will be of value 
to anyone undertaking the production of sweet-potato sirup. In 
general, the results of the factory work substantiated those previ- 
ously obtained in the laboratory. It was practicable to produce 
a clear sweet-potato sirup of excellent flavor on a small factory 
scale. It is believed that the process developed will provide an out- 
let for many of the cull and surplus sweet potatoes. 

Work in the laboratory was done on the changes which occur in 
the sweet potato on heating, and these results were submitted for 
publication. Before this work was done it was well known that the 
sweet potato contains large quantities of an active diastase. The 
laboratory results show that the diastase is so well distributed 
throughout the sweet potato and is so closely associated with sweet- 
potato starch that more or less complete hydrolysis of starch results 
whenever sweet potatoes are cooked. The action is very rapid, and, 
indeed, it was found difficult to heat sweet potatoes in any way with- 
out causing some digestion of the starch through the action of the 
diastase. The principal carbohydrate formed was found to be 
maltose. 

This study is believed to have value in guiding future efforts which 
may be made in converting surplus and cull sweet potatoes into 
economic products. For example, if it should be desired to convert 
potatoes into the dehydrated form, for use in alcohol or vinegar 
production, the recognition of the presence of the diastase and its 
action in digesting the starch upon cooking would be of great assist- 
ance in the determination of the process to be used. 

Investigations to improve further methods for the utilization 
of cull and surplus oranges and lemons were continued at Los An- 
geles, Calif. The development of commercial industries utilizing 
much of the cull and surplus citrus fruit of California has been re- 
ported previously. Several concerns are now profitably manu- 
facturing valuable commodities from fruit by methods resulting 
from these investigations. Growers of fruit can now dispose of 
culls at a greatly increased price. A paper on the work on orange 
vinegar was published during the year. Work on the crystalliza- 
tion of citric acid without previous precipitation as calcium citrate 
was completed. An investigation was made of the use of dialysis 
in the preparation of commercial pectin from the waste products 
of both oranges and lemons. The laboratory work has reached a 
stage where manufacture on a semicommercial scale will soon be 
started. 

Progress was made in the investigations aimed to improve 
processes for the dehydration of fruits and vegetables. Dehydrated 
fruits and vegetables greatly superior in appearance and flavor to 
the old-fashioned dried products have been put on the market. It 
is expected that still further improvements will result from this 
work. The dehydration work was transferred on July 1, 1922, from 
Washington to Los Angeles, Calif., and combined with the labora- 
tory which has done such excellent work on the utilization of 
oranges and lemons. This change enables the bureau to effect certain 
economies and to increase the efficiency of the work. 

Work similar to that in utilizing by-products from oranges and 
lemons, however. should be extended to include other fruits and 
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vegetables. Every year there are a great many cull fruits and vege- 
tables which are not suitable for sale as food. It is believed that 
great quantities of these by-products of the farm could be turned 
into profitable products if adequate study from a chemical techno- 
logical viewpoint were made of the possibilities. There is a great 
field for further development in the matter of fruit juices. The 
bureau has already done enough work along this line to indicate 
that a great deal of the fruit which now goes to waste or is used 
with small profit to the farmer can possibly be used in the manu- 
facture of fruit beverages, thus increasing the profits to the producer. 


WORK FOR OTHER DEPARTMENTS. 


The Bureau of Chemistry does a large volume of chemical and 
technological work for the other departments of the Government, in 
addition to the extensive work done for other bureaus of the Depart- 
ment of Agriculture. The specialists in the bureau act as consult- 
ing chemists to other departments, aiding in the solution of problems 
based on chemical methods. This service not only saves the Govern- 
ment the expense of maintaining a number of small laboratories in 
various departments, which in the aggregate would cost a large sum 
to maintain, but makes available for this work a larger staff of spe- 
cialists than is elsewhere assembled. The work can be done by men 
who specialize much more economically and efficiently than by men 
who work on a great variety of products as chemists in a small labor- 
atory are usually required to do. ; 

The volume of work done for other departments has become so * 
large, however, that it can now be done only at the expense of the 
work with which the Bureau of Chemistry is primarily concerned 
and for which its appropriations are made, that is, agricultural 
chemical investigations, the enforcement of the Federal food and 
drugs act, and the tea inspection act. A small appropriation is made 
annually to defray the cost of such work, but this sum is inadequate 
to meet the requests for assistance from other departments. 

One of the most important lines of work is that for the Post Office 
Department in the application of the law relating to the fraudulent 
use of the mails to so-called remedies and mail-order treatments for 
a great variety of diseases and disorders, ranging from obesity cures 
to sure cures for tuberculosis or cancer. In order to apply the law 
to fraudulent preparations of this nature it is necessary that a chemi- 
cal analysis be made of the materials and that expert testimony be 
furnished as to the ineffectiveness of the ingredients to alleviate or 
cure the diseases for which the preparations are fraudulently sold 
through the mails. Dealers in fraudulent cures can frequently be 
reached more effectively through the application of the mail-order 
law than the food and drugs act: in fact, effective control in this 
manner can be inaugurated in certain instances where the food and 
drugs act lacks jurisdiction. During the year the major portion of 
the time of the staff of the drug division of the bureau was devoted 
to the analysis of samples of these products and to furnishing assist- 
ance to the officials of the Post Office Department in conducting hear- 
ings and preparing and prosecuting court cases. 

A large number of samples of foods and drugs were analyzed for 
the War and Navy Departments to see that they complied with the 
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standards under which they were purchased. This work is carried 
on not only in the various laboratories in Washington but also in the 
laboratories of the branch stations located in the leading trade centers 
throughout the country. Other work included examination of a great 

variety of samples for the different Government departments and 
Daberdilens establishments. 

Assistance has been given to the congressional Joint Committee on 
Printing in the preparation of paper specifications, and to the 
Public Printer in establishing a testing section at the Government 
Printing Office for testing paper and other supplies. About 50 
samples of bookbinding leathers were examined for the Govern- 
ment Printing Office to assist in checking deliveries against stand- 
ard samples, drawing specifications, and making awards. Informa- 
tion was supplied to the Navy Department on proposed specifications 
for pneumatic and hydraulic leathers of high heat resistance. A 
statement on the composition and adulteration of leather was pre- 
pared for the Federal Trade Commission. 


COLOR INVESTIGATIONS. 


Investigations to aid in the development of a dye industry in the 
United States were continued. The practical results obtained in the 
discovery of processes for the manufacture of certain dye inter- 
mediates, which enable American manufacturers to make these in- 
termediates in competition with German manufacturers who at one 
time monopolized their manufacture, were previously reported. 

Indigo.—Indigo is one of the most important dyes manufactured 
in the United States. The process at present in use in this country 
has been not altogether satisfactory, and an investigation was under- 
taken with a view of substituting an alternative method for the 
preparation of this dye. A survey was made of the entire process 
and the results obtained indicate that indigo of good quality can be 
obtained at a somewhat lower price than is possible by the method 
now in vogue. Two papers on this work were published. 

Indigo derivative from cymene—A new dye similar in dyeing 
properties to indigo has been made from cymene—a waste product 
obtained in the preparation of paper pulp from certain resinous 
wood. A paper giving a detailed description for making this dye 
was published. 

Anthraquinone from anthracene.—Anthraquinone is an interme- 
diate used in the preparation of the valuable dye “ alizarin.” A rela- 
tively simple method was worked out for the making of anthra- 
quinone from anthracene, one of the “ crudes ” obtained from coal tar, 
using the oxygen of the air instead of the rather expensive chemicals 
heretofore used. A public-service patent was granted on this process. 

Vital red.—Although this dye is used in only small amounts, it is 
nevertheless of tremendous importance both in time of peace and in 
war. It is used by physicians in testing blood volume. The medical 
men have been unable to secure the dye ‘in this country in satisfactory 
quality and accordingly a complete study of the method of prepara- 
tion was undertaken. Several batches have already been prepared 
and submitted to expert medical investigators for examination. 
Work on this dye is being continued, 
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Photosensitizing dyes.—Vhese dyes are used in photographic work, 
especially in aerial and astronomical photography. Improvements 
have been made in the preparation of a number of these dyes. A new 
method for making the dye known as “ dicyanine” was discovered 
and a public-service patent applied for. 

New analytical method—The greatest need of the dye industry at 
the present time is for better methods of analyzing dyes and inter- 
mediates used in preparing them in order to produce dyes that will 
give uniform results. Work along this line was undertaken and a 
new method devised for the detection of “ H” acid, a substance used 
very extensively in the dye industry. A full description of the 
method was published in one of the technical journals. 

Physical chemical measurements—Inasmuch as no reliable data 
were available on certain physical constants of the more important 
intermediates, work was undertaken for their determination. Vapor 
pressure measurements were made on naphthalene, anthracene, phe- 
nanthrene, and anthraquinone. ‘The solubility of certain naphthalene 
sulphonic acids which are used in the dye industry was determined. 

Standardization of biological stains —A chemical study of the pre- 
war German biological stains and of the American product which is 
being manufactured to take their place, with rather unsatisfactory 
results in some instances, was undertaken. Inasmuch as these stains 
are used by bacteriologists, pathologists, physicians, and veterinarians 
in the study and identification of disease-producing organisms, it is 
of the greatest importance that only stains of uniform and constant 
composition be used for such work. This problem is of importance 
to the country, inasmuch as the health of the citizens and also the 
health of the live stock and plant crops of the country are vitally con- 
cerned. In view of the rather extensive nature of the problem, only 
the most important of the biological stains were investigated during 
the year. It was found that certain American stains were equal to 
the pre-war German stains, whereas others were unsatisfactory. The 
methods for preparing these stains are being thoroughly investigated 
and an effort made to standardize the methods of preparation so as 
to obtain a uniform product. This work is being pushed rapidly and 
the possibility of devising quick and accurate analytical control 
methods is being investigated. 

Production of thymol from cymene.—Thymol is a drug that is used 
extensively as an antiseptic, but more especially as a specific against 
the hookworm disease. It is now imported from India, where it is 
found in the seed of one of the plants indigenous to that country. 
It was discovered, however, that synthetic thymol identical with 
the natural product can be obtained from cymene, a waste product 
in the paper industry. It is estimated that 2,000,000 gallons of 
cymene are wasted annually in this country and Canada. Thymol 
is now sold for $4.50 per pound, whereas it is estimated that the 
synthetic product can be made for about $2.50 per pound. A public- 
service patent on the process has been applied for. Several chemical 
manufacturers have already become interested in it, and it is quite 
likely that this country will soon be able to produce all the thymol 
consumed here. 

Certification of dyes—The work on the certification of dyes is done 
in the analytical section of the laboratory. This is part of the food 
and drug enforcement work. A certain limited number of dyes are 
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permitted to be used for coloring food products. The dyes are tested 
for arsenic and other injurious and poigonous substances that may be 
there, and if found. present the dye is rejected. Determinations on 
the strength of the dye are also made. If the sample submitted 
comes up to standard a certificate for the particular batch of dye 
from which the sample was taken is issued. From 8,000 to 9,000 
pounds of dyes are thus certified every month. 


ENFORCEMENT OF REGULATORY STATUTES. 
THE FOOD AND DRUGS ACT. 


The magnitude of the food industry is indicated by the latest 
statistics of the Bureau of the Census of certain manufacturing in- 
dustries which show that in 1919, 67,453 establishments were engaged 
in the manufacture of food products. The annual value of the 
products of these establishments was $13,391,914,000. These figures 
cover only manufactured foods and do not take into account the 
great volume of commerce in nonmanufactured foods, such as milk, 
fresh ‘fish, raw oysters, wheat, corn, oats, all fresh fruits and vege- 
tables, and the like, to which the food and dr ugs act also apphes when 
they are shipped within the jurisdiction of this act. Imported 
food products, which also come under the provision of this act, were 
valued during the calendar year 1921 at $672,975,456. The annual 
cost of enforcing the Federal food and drugs act is less than one 
hundredth of 1 per cent of the value of the foreign and domestic 
products coming within its jurisdiction. 


PROJECT SYSTEM. 


The food and drugs act is corrective rather than punitive. Its 
effective enforcement is of adv antage primarily to consumers but 
also to the great majority of those engaged in the food industry who 
do an honest business since it eliminates competition with adulterated, 
debased products and promotes fair trading. 

Owing to the magnitude of the food and dr ug industries, the ex- 
tensive territory to be covered, and the great ‘Variety of products 
to which the food and drugs act applies, ‘it is possible to maintain 
an effective supervision of interstate and foreign commerce in these 
products with a small organization only by having every unit of 
the organization working in unison towards a common end and 
in accordance with a definitely planned schedule. This is accom- 
plished by preparing before the beginning of each fiscal year a 
schedule of projects which includes all the important lines of work 
to receive attention during the year, and a definite plan of attack 
for each line, showing the time the work is to be done and the part 
to be done by each unit of the or ganization. 

Before laying out a campaign to correct any particular trade 
abuse that violates the provisions of the food and drugs act, a care- 
ful survey of the industry involved, to deterihine the “extent of the 
violation and its effect on consumers and the trade, is made by the 
units of the field force that are in the best position to do it effec- 
tively, and a preliminary plan of action is prepared. This plan of 
action is considered by the administrative officers of the bureau and 


\ 


276 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


by the staff specialists in the light of the knowledge developed by the 
survey and investigations in ,the staff laboratories. The value of 
the work to be done and of the evidence to be obtained is determined 
and a definite plan of action approved. It then becomes a part of 
the schedule of work for the year and the districts proceed to carry 
it into effect. 

The success of this plan of contro] involves a proper understand- 
ing between the administrative officers in the field and those in Wash- 
ington. This is brought about chiefly by the special or staff labora- 
tories and offices of the bureau whose services are of a haison char- 
acter. The plan is thoroughly cooperative and contemplates a 
proper articulation of every agency whose work has any bearing on 
any one of the schedules. 


COOPERATION WITH STATE AND City GOVERNMENTS. 


The work of the Federal Government in regulating interstate and 
foreign commerce in foods and drugs supplements but does not dis- 
place the work of State and city governments in regulating the man- 
ufacture and sale of these products within their respective jurisdic- 
tions. A State officer in Ohio can not reach a manufacturer in New 
York who ships adulterated food into that State, but such a manu- 
facturer may be reached through the operation of the Federal food 
and drugs act. While the fields of operation of the Federal, State, 
and city food and drug control officials are separate and distinct, 
they are working for the same general objects and upon the same 
kinds of products, so they have many problems in common. ‘The ef- 
ficiency of the work can be promoted and its cost kept at the mini- 
mum through close cooperation among all food and drug officials. 
There is maintained in the Bureau of Chemistry an office of coopera- 
tion, the main function of which is to promote effective teamwork 
in the enforcement of food and drug laws, especially through the ex- 
change of information regarding methods of analysis and inspection, 
commercial practices, standards, violations of law, and the like. 

Gratifying results have been obtained in the increased corre- 
spondence and requests for information, as well as by the receipt of 
information from those officials in various ways. Very satisfactory 
reports have been received from the field forces as to the cooperation 
being received from the various State and city departments, and espe- 
cially from several States and cities where heretofore the cooperation 
had been relatively undeveloped. In addition to the maintenance of 
cooperation already developed among State officials, an attempt has 
been made to secure more active cooperation on the part of municipal 
officials engaged in food and drug law enforcement. Results so far 
have been very encouraging, and it is the plan to prosecute work 
along these lines during the present fiscal year. 


WorRK OF THE STAFF LABORATORIES. 


The work of the staff laboratories during the year has been directed 
in accordance with the project scheme of handling regulatory prob- 
lems. These laboratories manned with specialists study the many 
problems involved in applying the food and drugs act to specific prod- 
ucts. They work out methods for detecting adulteration, collect data 
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regarding processes of manufacture, study the composition of foods 
and of materials that enter into the manufacture of food. review evi- 
dence in cases, furnish expert testimony, and in general develop in- 
formation to aid the administrative offices of the bureau in arriving 
at decisions and in formulating policies and to aid the field offices in 
carrying out their regulatory projects. 

The following investigations by certain of the staff laboratories 
indicate some of the more important problems under consideration 
and illustrate the variety and extent of the work. 


FOOD-CONTROL INVESTIGATIONS. 


The food-control laboratory, which, as its name indicates, super- 
vises the chemical work on foods, also conducts investigations neces- 
sary for effective food contro] not provided for in other staff labora- 
tories. The hydrogen-ion concentration of egg whites is being 
studied with the view of determining its effect on the whipping 
qualities of the different egg-white preparations. Methods of analy- 
sis have been worked out in preparation for a study of the composi- 
tion of alimentary pastes and the raw materials used in their manu- 
facture. In connection with the investigation of alimentary pastes, 
samples of whole eggs, egg yolks, and ege albumen in the dried con- 
dition were collected and analyzed in order to assist in determining 
the nature of the egg material used in egg noodles. A method for 
detecting remade milk has been published. All available data on 
flour grades and flour standards were assembled and submitted to 
the jot committee on definitions and standards for consideration 
in formulating standards. Experimental batches of, prepared mus- 
tard have been analyzed in a study of mustard products with the 
view of preparing recommendations for the labeling of mustard 
products containing hulls and turmeric. Numerous analyses of au- 
thentic samples of cocoa nibs were made and the data submitted to 
the joint committee on definitions and standards for a revision of 
the cocoa and chocolate standards. 


MICROBIOLOGICAL INVESTIGATIONS. 


The microbiological laboratory investigates food problems in 
which bacteria and. other microorganisms are involved. This in- 
cludes the examination of samples taken under the food and drugs 
act to detect adulteration, contamination, and pollution. The labora- 
tory controls the microbiological examination of foods and drugs in 
the three field districts of the bureau. During the year special 
attention was given to the examination of water for pollution, sal- 
mon for spoilage, and canned foods, particularly spinach, for Bacil- 
lus botulinus. 

A boric-acid canning powder was investigated to determine its 
value and fitness for use in canning. In the practical canning ex- 
periments the use of the powder for acid products was shown to be 
an unnecessary and wasteful practice, since material packed without 
the powder kept as well as that packed with it. Its use with the more 
or less neutral vegetables showed that the powder plus the inadequate 
heating recommended was not sufficient to preserve the materials or 
to prevent the production of toxin in them by B. botulinus. As the 
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result of the investigation a circular has been published on “ Some 
experiments with a boric-acid canning powder.” 

In the investigation of the control of cream and butter further 
work was done for the purpose of correlating the microscopic count 
of oidia and yeasts with the physical condition of the cream used in 
manufacture. These investigations clearly show that a general cor- 
relation can be established between low counts of these organisms 
in butter and the use of good cream and between comparatively 
high counts and the use of generally old cream, but the methods used 
in manufacture destroy the quantitative value of such counts in esti- 
mating the relative age or relative deterioration of the different 
samples. It is therefore perfectly possible by microscopic examina- 
tion to show that old cream has been used, although it is not possible 
to determine how bad the sample of old cream was before manu- 
facture. 

The results of this investigation were published during the year 
in papers entitled ** Determination of yeasts and oidia in high-grade 
experimental butter,” “The volatile acids and the volatile oxidizable 
substances of cream and experimental butter,” “ Creamery inspection 
data,” and “ Determination of yeasts and oidia in cream and butter.” 

The investigation of salmon canning has furnished an adequate 
experimental basis for correlating the texture and odor of the fish as 
found in the commercially canned product with the condition of the 
fish before canning. By this work, in which experimental packs of 
fish in known condition were prepared, a basis has been furnished 
for satisfactory testimony in court with reference to this product. 
No other means would have given the adequate information obtained 
in this manner... The results have been published in papers entitled 
“ Decomposition of ‘ feedy’ salmon,” “ A comparative study of spoil- 
age in salmon,” and “ The sources and characteristics of the bacteria 
in decomposing salmon.” 

Work is under way on condensed milk, to develop a method of ex- 
amination of the finished product which will reveal the condition of 
the raw milk as received at the condensery. The application of such 
a method will make it possible to regulate traffic in condensed milk 
made from raw milk of insanitary quality. 

In connection with the study of molds, their activity as fer- 
menting agents in certain food products has been a subject of 
investigation over a period of years. One of the products studied 
has been soy sauce, which is produced by the fermentation of soy 
beans and wheat, using various strains of Aspergillus belonging to 
the flavus-oryze group as the principal agent of fermentation. In 
this work the bureau had the voluntary assistance for six months 
of Dr. Kokichi Oshima, a Japanese student from Sapporo, Japan, 
who submitted at the close of his work two papers. One of them 
has been published under the title, “ Promising development of soya- 
bean sauce (studies on the protease of the Aspergillus oryze-flavus 
group and its réle in shoyu brewing).” The other, concerning the 
diastatic activity of the same group of organisms, is in course of 
publication. 

A study has been made of the bacteriology of dried eggs and the 
correlation of the bacteriological condition of the dried product 
with the character of the materials used in manufacture. In gen- 
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eral, the physical results of the experimental work show that eggs 
in perfect condition before drying produce a product entirely free 
from objectionable odors, that the spray process will remove much 
of the objectionable odor from eggs which would be rejected if ex- 
amined in fresh condition, and that the spray process does not 
remove -the objectionable odor from eggs which were completely 
rotten. The difficulty involved, therefore, covers eggs which have 
reached the stage of being clearly objectionable without having be- 
come positively putrid. Further investigation should give a valuable 
contribution to the enforcement of the food and drugs act against 
dried products. 

Cultural studies of Penicillium and Aspergillus and species of 
related genera were continued, and a stock of cultures maintained. 
This collection is of great value in undertaking the identification of 
microorganisms occurring in the course of work with food products 
and in answering inquiries from laboratories throughout the world. 

Work on the classification of the bacteria occurring in food prod- 
ucts was continued and a study made of the paratyphoid-enteritidis 
group of bacteria. This group is believed to be responsible for the 
majority of the outbreaks of food poisoning which are popularly 
designated “ ptomaine poisoning” and are characterized by acute in- 
testinal distress, accompanied by nausea, vomiting, and purging. 
To obtain information upon this subject, a careful survey of a series 
of these cultures has been made, followed by a series of experiments 
with foodstuffs under the conditions ordinarily occurring during 
the handling of food in the household. These results are embodied 
in a paper entitled “ Development of the paratyphoid-enteritidis 
group in various foodstuffs,’ which has been prepared for publi- 
cation. 

A comparative study of the floras of spoiled canned foods was 
continued. Special attention was given to a study of botulism, since 
poisoning of this character in this country has been almost entirely 
due to eanned foods. In the course of the year severa! poisoning 
cases due to canned spinach have occurred, involving a continuation 
of the study of this product. Extensive work of a regulatory char- 
acter was accompanied by a detailed experimental study of the possi- 
bilities of poisoning due to spinach. 

In general, the work was confirmatory of the work done in the pre- 
ceding year with this same product, which has recently been pub- 
lished as ‘‘ Observations on 4acillus botulinus infection of canned 
spinach.” The conclusion seems to be legitimate that a scrupulous 
examination of cans of spinach before opening and at the time of 
opening would eliminate the danger of botulism in handling this 
product or so nearly eliminate it as to render the chances of poison- 
ing negligible. Experiments in the laboratory clearly show that if 
products which even were questionable were simply boiled after 
opening, there would be no danger whatsoever. The recommenda- 
tion, therefore, is that a careful examination of the cans at the time 
of opening be made and that as a supplementary precaution, if the 
product passes the physical examination, it be also boiled. 

Another line of investigation in connection with botulism was the 
incubation of a series of samples of foodstuffs in conditions simu- 
lating those occurring in the household. These investigations clearly 
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show that poisoning of this character might readily occur if left-over 
foods were kept at room temperature in pantries, storerooms, or other 
places sufliciently warm to permit the growth of the organism, but 
that in the temperature of a properly kept ice refrigerator foodstuffs, 
even though contaminated, would not become dangerous within a 
period of two or three days. This work is being prepared for publi- 
cation. 


MICROCHEMICAL INVESTIGATIONS, 


The microchemical laboratory makes examinations and studies of 
food and other products involving the use of the microscope. It 
investigated during the year methods of grading, sampling, and 
examining nuts. A large number of import samples of canned and 
dried mushrooms have been examined for insect infestation. Studies 
were conducted upon decomposition in fruits with a view to arriving 
at criteria for judgment of this class of products under the food and 
drugs act. These studies included blackberries, raspberries, logan- 
berries, peaches, and apple products. As a result of this work the 
bureau is in a better position to judge such products than ever before. 

Studies made upon flour with a view to grading the product by 
microscopical means have been further extended during the past 
season and a modified microscopical method for examination has 
been devised which simplifies considerably the method as originally 
worked out and published. 

Further studies upon methods of estimating the shell content in 
cocoa and chocolate products have been made and a method tenta- 
tively adopted. 

Regulatory work in the examination of samples and the review 
and preparation of evidence in cases was continued during the year 
and involved principally the following food products: Tomatoes, 
cocoa and chocolate, egg substitutes, nuts, canned fruits, stock feeds, 
and jams and jellies. 


CONTROL OF STOCK FEEDS. 


The cattle food and grain investigation laboratory performs the 
services of a staff laboratory in applying the food and drugs act to 
stock feeds and grains. All cases involving these products are re- 
viewed and recommendations made. Information regarding stock 
feed and grains is furnished the inspection districts to guide them 
in applying the law to adulterated and misbranded products. Work 
was done to determine standards and definitions for various cattle 
feeds, and to unify the methods of analysis used in the various 
laboratories of the bureau. 


CONTROL OF BEVERAGES. 


The water and beverage laboratory acts as a staff laboratory in the 
control of water, beverages, flavors, and related products. In co- 
operation with the stations of the eastern district, a sanitary survey 
was made of mineral springs located in Virginia, West Virginia, 
North Carolina, South Carolina, and Georgia. A paper on “ Radio- 
activity of miscellaneous waters examined in the Bureau of Chem- 
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istry” is in course of publication. Much attention was given to 
the labeling of flavoring sirups and beverages, particularly those of 
the orange type. 

A series of articles on “Food flavors, source, composition, and 
adulteration ” is being published in a number of trade journals. 
A paper on “Relative sweetness of invert sugar” was also pub- 
lished. Papers on “ Mineral waters of unusual composition,” “ Spe- 
cific gravity of mineral waters by calculation,” and “ Studies on 
flavors, beverages, and related products” were presented at the an- 
nual meeting of the American Chemical Society. Other papers pub- 
lished during the year included “ Purity of bottled spring water” 
and “Mineral composition of seventy city water supplies.” 


PHARMACOGNOSY INVESTIGATIONS. 


The pharmacognosy laboratory supervises the work involved in 
the application of the food and drugs act to crude drugs and spices, 
both imported and domestic. During the year special attention was 
given to a campaign to eliminate excessive dirt from domestic crude 
drugs. An investigation showed that the shipping of dirty domestic 
crude drugs is.a rather widespread practice and is due largely to 
carelessness in gathering. Excessive dirt constitutes adulteration in 
crude drugs shipped within the jurisdiction of the act. In some 
instances crude drugs were found to contain 20 per cent or more of 
dirt, which obviously lessens the medicinal value of the drug. Pre- 
liminary educational work was carried on and plans formulated to 
take such regulatory action as may be necessary to correct this abuse. 

Examination was made of the usual number of imported drug 
plants. Several shipments were found to be incorrectly labeled as to 
the plant from which obtained. Special attention was given to mar- 
joram, since new adulterants were found, especially cistus leaves, 
which were sometimes present up to 25 per cent or more. 

The results of the researches of the pharmacognosy laboratory 
were published in scientific and trade journals under the following 
titles: “ Fake saffron”; “ Domestic and imported veratrum (helle- 
bore), Veratrum viride, etc.”; “Alkaloids in rhizomes and roots of 
ipecac ”; “A report on the zamia starch situation ”; “ The substitu- 
tion of convallaria flowers for chamomile”; “ Interesting substi- 
tutes for food and drug products”; “ Edible and poisonous beans 
of the lima type”; “ Robusta coffee”; “A saponin from Agave 
lechuguilla Torrey ”; “ Volume weight determinations of crude drugs 
and spices ”; “ Microsublimation of plant products ”; “ Identification 
of crude drug substitutes”; and “A new source of santonin.” 


PHARMACOLOGICAL INVESTIGATIONS. 


The pharmacological laboratory studies the physiological effects 
of certain heavy metals, toxic substances, dyes, and other materials 
that are sometimes found in minute quantities in foods, to develop 
information on which to base decisions controlling their use under the 
food and drugs act. A paper was prepared on habituation to and the 
toxicity of arsenic trioxide. Experiments were conducted to ascertain 
whether animals become immune to arsenic. Chronic intoxication 
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has also been studied. Several toxic preparations of arsenious oxide 
were prepared for the Biological Survey to be used in poison- 
ing tests for the control of predatory animals. A public-service 
patent covering the preparations and their manufacture has been 
applied for. Department Bulletin No. 1023 on the action of strych- 
nine as a rat poison has been published. Two papers have also 
been published dealing with the action of strychnine. A report was 
made covering the toxicity of a series of dyes. Studies were con- 
tinued on the ‘toxicity of fat soluble dyes. 


CONTROL OF MEDICINAL PREPARATIONS. 


The office of drug administration is the staff advisor in the applica- 
tion of the food and drugs act to pharmaceuticals and to proprietary 
and other preparations which are sold as remedies for disease. The 
director of this office is a surgeon of the United States Public Health 
Service detailed to this bureau for the purpose. All matters in- 
volving the adulteration or misbranding of drug products are re- 
viewed in this office, and evidence prepared to support the Govern- 

ment charges in court action. Plans for the correction.of such 
adulteration and misbranding are formulated, and a general super- 
vision maintained of all the work relating to the contr rol of labeling 
medicines under the food and drugs act. 


WorRK OF THE Fo0oD AND DruG INSPECTION DISTRICTS. 


The field force of the bureau makes factory inspections, collects 
and analyzes samples, holds hearings under the law, studies trade 
practices and in general formulates plans of atttack, and carries 
out the policies of the department and the orders of the courts. For 
the purpose of maintaining a closer supervision under the food and 
drugs act over interstate and foreign commerce in foods and drugs it 
is divided into eastern, central, and western food and: drug inspection 
districts, with headquarters, ‘respectively, in New York, Chicago, 
and San Francisco. The work of each of these districts is carried 
on. under the direction of a district chief, through stations strategi- 

cally located in the leading trade centers. The stations of the east- 

ern district are in New York, Philadelphia, Boston, Buffalo, Balti- 
more, Savannah, and Porto Rico; those of the central district. in 
Chicago, St. Louis, Kansas City, Cincinnati, Minneapolis, and New 
Orleans: and those in the western district in San Francisco, Seattle, 
Los Angeles, and Denver. 


SPECIAL FEATURES OF YEAR’S WORK. 


The work under the food and drugs act during the year covered as 
usual a great variety of foods and drugs. Much work was done on 
a number of projects which seemed to require special attention be- 
cause of conditions found to exist during the year. 

Vinegar.—Attention was given to the practice of some firms of 
selling as cider vinegar or as apple vinegar a vinegar made from 
dried- -apple products. The department had previously announced 
jn food-inspection decision No. 140 that vinegar made from dried- 
apple products should be plainly marked to show the material from 
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which produced. Certain manufacturers appealed to the depart- 
ment to change this ruling. A public hearing was given in August, 
1921, to those interested in the question. A case came up for 
judicial determination in the Federal court in Milwaukee, Wis., in 
December, 1921, with the result that the court sustained the position 
taken by the department. However, certain concerns continued to 
ship into interstate commerce vinegar misbranded in this respect, 
and it became necessary for the department to seize a large number 
ot shipments in order to check the practice. Certain of these cases 
are still pending before the courts. 

lour.—In examining shipments of flour to see that bleached flour 
coming within the jurisdiction of the food and drugs act was labeled 
as bleached, it was found that many of the shipments to the Pacific 
coast contained excessive moisture and were short of the weight 
declared upon the labels. Seizure of numerous shipments was 
effected and a number of shippers were cited to hearings. 

Canned spinach—A few cases of botulism having been traced to 
canned spinach, special attention was given to this product during 
the year. The California board of health issued regulations pre- 
scribing the time and temperature at which canned spinach put up 
in that State should be processed. The San Francisco and Los 
Angeles stations made complete and systematic inspections of can- 
heries putting up spinach, giving particular attention to the condi- 
tion of raw material entering the packs, length of time held before 
canning, temperatures and time of processing, cut-out weights, and 
the like. 

Tomato products—Canned tomatoes and tomato products, such 
as catsup, pulp, and purée. have received the attention of all three 
food and drug inspection districts for several years. Where careful 
sorting is not employed it is possible to incorporate considerable 
portions. of moldy or rotten tomatoes, especially in such products as 
pulp and purée. without detection of their presence by consumers. 
Reports of the work during the last fiscal year indicate, however, 
that a great improvement has been made in these products, and that 
the extensive educational and regulatory work carried on during 
previous years has been quite effective. 

In the course of the bureau’s regulatory work on canned tomatoes 
and tomato products it early became evident that the size and dis- 
tribution of the industry was such that progress in the elimination 
of unsatisfactory conditions could be made only by operation under 
an organized plan of action. Accordingly, during the packing sea- 
son of 1917 the work was first outlined on a project basis, although 
owing to the limited field force it was impossible to carry it on 
in an extensive way during that year. During succeeding seasons 
the inspecticn districts have been able to give increasingly more at- 
tention to the project. The project plan which has been followed 
with minor modifications consists-in (1) listing all plants in each 
station territory; (2) preseason or early season inspections of all 
plants not previously inspected, with constructive suggestions as to 
improvements where necessary; (3) classification of all plants ac- 
cording to their practices, whether good, bad, or questionable; (4) 
follow-up inspections during the packing season of bad and question- 
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able plants to determine whether unsatisfactory conditions have been 
corrected or still prevail; (5) collection of authentic samples of un- 
adulterated goods for comparison purposes; (6) reporting interstate 
shipments from establishments believed to be manufacturing adul- 
terated products and collection and examination of samples, fol- 
lowed by regulatory action. 

Factory inspections are made by men especially trained for the 
purpose, and suggestions are freely offered to packers where it ap- 
pears that corrections in their practices will improve the character of 
the output. Complete records of inspections and of all suggestions 
are made on special factory inspection report forms 

Frozen oranges.—Owing to a severe freeze in California in Jan- 
uary, 1922, about 40 per cent of the orange crop was frozen to a de- 
gree that rendered it unfit for food. Frozen oranges may not show 
evidence of damage immediately after freezing, but they deteriorate 
gradually for several weeks and ultimately develop a dry and juice- 
less condition, varying in degree with the extent of frosting. Thusa 
shipment apparently uninjured when packed may become practically 
worthless by the time it reaches an eastern market. It is to the inter- 
est of the trade as a whole to keep such fruit from the market. 

The State of California, in the interest of the orange industry of 
the State, issued drastic regulations to prevent the shipment of 
frozen oranges. Through the cooperative efforts of Federal and 
State inspectors a close watch was kept on shipments of oranges, and 
several shipments of the frozen fruit were seized under the Federal 
food and drugs act in the various sections of the United States to 
which they were shipped. This was made possible through the unified 
action of the various stations of the bureau. 

Stock feed—Work on the control of stock feeds is an important 
project in the three inspection districts, but particularly so in the 
central district, which is the chief producing section in the country. 
Most of the States require by law that the labels on packages of 
stock feeds shall show the percentage of protein, fat, crude fiber, 
and other substances which indicate the probable feeding value of 
the product. Incorrect branding in this particular is in violation 
of the Federal law where the product is shipped interstate. Ex- 
tensive work on the part of the field force has been necessary to 
check this form of misbranding. Another form of adulteration to 
which attention was given was the addition of water and screenings 
to oats. Other feed products investigated include cotton seed, mixed 
feeds, alfalfa meal, linseed meal, barley products, and the like. Re- 
ports from the inspection districts indicate that there has been less 
adulteration and misbranding in feeds since the cost of feed ingre- 
dients has decreased than was prevalent when prices were high dur- 
ing and immediately following the war. 

Choroform.—A campaign was carried on during the year by 
Federal, State, and city officials to eliminate from the market de- 
composed chloroform put up in tins and found to be unfit for 
anesthesia purposes. The districts were instructed to proceed sys- 
tematically with the collection and examination of chloroform in 
tin containers. Several seizures of the decomposed product were 
effected. Some of the leading manufacturers took steps to with- 
draw immediately from the market all of their chloroform that had 
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been put up in tin containers. The cause of the deterioration of the 
chloroform has not been definitely ascertained, but it is thought that 
it may be due to the tin containers. The United States Pharma- 
copeeia specifies that chloroform shall be packed in glass. 

#'ggs—Continued attention was given by all inspection districts 
to the shipment into interstate commerce of decomposed shell eggs. 
Much work has been done by the bureau in previous years to educate 
shippers to candle eggs and reject as near to the point of production 
as possible those which showed signs of deterioration or spoilage. 
It has been the practice for country stores to buy small lots of eggs 
and hold them without refrigeration for several days before ship- 
ment in order to accumulate larger lots. When the eggs reach the 
large centers they are candled and the shipper is paid only for the 
good eggs. However, the off eggs not infrequently are later sold 
to the retail trade and then to consumers. If the eggs are candled 
and the off eggs rejected by the country store, the transportation 
charges are saved and there is little chance that the off eggs will reach 
consumers. As a result of the educational work of the bureau and 
of State officials, a larger and larger proportion of the shell eggs are 
being candled before shipment. Regulatory action has been taken 
in those cases where shippers did not heed the warnings of the 
department. Several seizures have been made and a number of 
prosecutions instituted. The inspection work during this year indi- 
cated that there.has been a marked improvement in the quality of 
the shell eggs shipped into interstate commerce in several sections 
of the country, but need for further work is indicated in other 

sections. 

- The central district has inspected the sanitary conditions and 
quality of eggs used in a number of plants where broken eggs are 
packed and frozen for use by hotels and bakers. Appropriate action 
will be taken in those instances where the frozen-egg products 
shipped into interstate commerce violate the provisions of the food 
and drugs act. 

Fish—The Food Administration during the war encouraged the 
use of fresh fish and greatly stimulated the use of this wholesome 
food. The Bureau of Chemistry has done much work to improve the 
methods of handling, packing, and shipping fresh fish so they will 
reach inland consuming centers in a good condition. As a result 
larger quantities of fresh fish are being shipped into interstate com- 
merce each year. The eastern and central districts have given con- 
siderable attention during the year to seeing that fish shipped into 
interstate commerce is not contaminated or decomposed through in- 
sanitary handling, that misbranding as to the variety of fish is cor- 
rected, and that the quantity of contents of fish in package form is 
correctly stated. A survey has been made of the fish industry of the 
Great Lakes and of the Atlantic coast, particularly that of New 
England. Regulatory action has been taken when necessary to 
correct violations of the law. 

Several carload shipments of spoiled canned salmon from the 
Pacific coast were seized in the central and eastern districts on in- 
formation furnished by the western district. Fifteen thousand cases 
of spoiled salmon had been exported from Seattle, Wash., in 
1920 to Vancouver, British Columbia; to escape seizure by the 
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Federal authorities. At the request of the chief of the Seattle station 
the food officials of Vancouver kept the salmon under surveillance. 
It was reshipped in 1921 to cities in the central and eastern parts of 
the United States. The Seattle station ascertained the destination 
of the cars and so advised the central and eastern inspection districts. 
The food officials of Tennessee rendered most valuable assistance in 
locating and effecting seizure of the cars of the spoiled salmon 
shipped to that State. 

Other sea food.—Work on oysters is a major project in the eastern 
district where a very large proportion of the oysters consumed in the 
United States is produced. The central] and western districts also 
conduct work on oysters, but the quantity of oysters produced in those 
districts is relatively small. The three types of violation encountered 
in connection with fresh oysters are pollution, adulteration with 
water, and short measure. Pollution of oysters may be caused by the 
condition of the water from which they are taken, which in some 
places is polluted with sewage, or from insanitary practices in shuck- 
ing and handling. The most effective control of pollution from the 
beds from which the oysters are taken consists in making a sanitary 
survey of the various commercial oyster beds and permitting oysters 
to be taken only from beds which are not polluted. Cooperative 
work on the part of the Public Health Service, Federal, State, and 
municipal food officials has made it possible to check commerce in 
oysters from polluted beds. Very great improvement has been made 
in the sanitary conditions under which oysters are shucked and 
handled. The most recent reports from the eastern district show 
that the shipment of polluted oysters from that section has been prac- 
tically abandoned, and that the practice of adulterating with water 
and shipping short-measure oysters has been greatly restricted, being 
confined largely to a few concerns against whom prosecutions are 
pending. 

Equally effective work was done during the year in checking the 
shipment of scallops adulterated with water. Large quantities of 
scallops are shipped from North Carolina to the eastern cities. 
Through a process of soaking in fresh water the scallops are made 
to absorb water and so increase in bulk. Through the cooperative 
efforts of the eastern inspection district and the North Carolina Fish- 
eries Commission this practice has been practically discontinued. 

Attention was given during the year to controlling the shipment 
of short-weight and misgraded crab meat. This industry is centered 
around Chesapeake Bay and its tributaries. A survey showed that 
sanitary conditions in the packing houses are good, but that keen 
competition and relatively high prices of the product led a number 
of shippers to pack short-weight cans and to misgrade the product. 
As a result of work by the eastern district. which led to some prose- 
cutions, a marked improvement was noted during the year in this 
industry. 

Jams and jellies—Considerable attention was given during the 
year by all inspection districts and by a staff laboratory in Wash- 
ington to jams and jellies and especially to the use of added pectin. 
By the use cf added pectin and water it is possible to make a rela- 
tively large quantity of jelly with a comparatively small quantity 
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of fruit. The practice of selling jams and jellies made with added 
pectin and a small quantity of fruit in competition with products in 
which fruit is the chief ingredient has to a considerable extent de- 
moralized the trade and checked the sale of true jams and jellies. 
Progress has been made, but additional work is necessary to control 
this practice. 

Salad oils—Much work was done during the year to prevent the 
adulteration and misbranding of vegetable salad oils, especially in 
and about New York. A number of dealers have persistently mixed 
olive oil with cheaper vegetable oils and sold the mixture as olive 
oil. There has also been a widespread practice of selling short- 
volume oils. These practices were materially checked during the 
year by a campaign conducted by the eastern district. Eighty-seven 
criminal prosecutions were instituted and 160 seizures effected. 

Apples—Through the cooperative efforts of the eastern district 
and the New York apple inspection service the shipment of apples 
from New York misbranded as to grade was checked. The New 
York law requires that apples in barrels be labeled as to grade. 
Some shippers were found to be shipping apples into interstate com- 
merce misbranded as to grade. 

Vuantity of contents—The food and drugs act requires that all 
food in package form shipped within its jurisdiction shall bear on 
the labels of the packages a plain and conspicuous statement of the 
quantity of contents. All the inspection districts performed much 
work both along educational lines to bring to the attention of shippers, 
particularly small shippers of fruits and vegetables, this require- 
ment of the law, and along regulatory lines in a great variety of food 
products to check misbranding as to quantity of contents. Improve- 
ments were effected during the year in both lines of work. A _bulle- 
tin on “ Volume variation of bottled foods” was published. 

In addition to the specific products mentioned, much work was 
done during the year on other food products. The following table 
shows the number of seizures effected and the criminal prosecutions 
instituted during the year: 


Prose- | Seiz- Prose- | Seiz- 
Product. cutions+| ures: Total. Product. cutions:| Tires. Total. 
| . 
Alimentary paste-.......- 9 4 HY) | (CCIE Yatra ee Sees ERB 3 3 
Apple products.-......... il 6 17 || Ice cream and cones. ..... bgscones 6 
IRGVERASES een cnc ecie=s 9 6 15 || Jams, preserves..-....-..- 1 ll 12 
Butter. 4.3. Jatt es tee 25 9 34) sMeats shies. See egars oo Is. 2aS82 5 5 
Canned vegetables... ..-. 3 16 19 || Milk, condensed.-......... eresae tae 3 3 
Randa oe oe see il } 4 15 || Miscellaneous foods. ......| 1| if 8 
Chocolate and cocoa.....- 8 10 Ter Molasses* =. sass aee esa 2 | 2 4 
Colorss 100d sz = - ->-' -.-ce|z--=554- 5 Si Muastand? 2. 26 fp5- - 3325 6 6 
NG Gi Rae pa ena Sage Saree Sulese Seng Sally INULS cesses cee = 10 11 
Drugs, crude......--. eee 2 sett ty. 3 2 || Oils, salad... 160 247 
Eggs: || Pie fillings. a 9 
rozens)....35+------- 1 4 5 || Remedies. . 458 469 
Shelli...; <>. 273 fe 41 | 8 | 49 | Sauerkraut. 4 | 4 
LOG ih paGeet hea ee Se o£ 119 38 157 || Spices... ... 37 | 43 
Fish, canned 5 29 34 | 89 || Sirup-..-.. L 7 11 
Shellfish: | SR a aR 3 epee ae 11 13 
6 | 8 | 14 || Tomato products.......-. 15 20 35 
10 | a 12 || Vegetables..........-.... 15 | 2 17 
25 2 27 AW INOP aE 2).> as oetoaane ome 42 | 77 | 119 
21 | 23 | AAthe Waters $3943.34. 142 22 ee 3 | 10 | 13 
21 10 | 31 | 

1 27 | 28 || 560 | 1,133) 1,693 

25 | 83 108 | | 

} ’ } 
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ImportEeD Foop AND Drugs. 


Under the food and drugs act inspection is maintained of foods 
and drugs imported into the United States. The act provides that 
any article of food or drug offered for entry into the United States 
that is adulterated or misbranded under the act, or is otherwise 
dangerous to the health of the people of the United States, or that 
is prohibited or restricted in the country in which made or from 
which exported, shall be refused admission to this country. 

This provision of the act throws a great volume of work upon the 
bureau, especially in New York, through which port a large propor- 
tion of the imported foods and drugs is entered. It is impossible 
with the limited personnel available to examine all shipments of 
imported foods and drugs. Attention is therefore directed to ship- 
ments of the articles that previous examinations have indicated 
are most likely to be adulterated. It is highly important that all 
shipments of each article being inspected during a given period be 
«xamined in order that the goods of every importer may be handled 
uniformly. It is also highly important that the work of examina- 
tion be done promptly in order to prevent the accumulation of undue 
storage charges upon consignments. Progress was made during the 
year in systematizing and speeding up the work in New York, but 
the force available is entirely inadequate to include in the examina- 
tions all the consignments that should receive attention. The force 
of analysts at New York was reduced during the war, since the vol- 
wne of imports was greatly lessened during that period, and appro- 
priations for the work will not permit the force to b> restored to an 


adequate size. 
Foop STANDARDS. 


The formulating of food standards and definitions -is of the great- 
est importance in the effective enforcement of the food and drugs 
act. The Bureau of Chemistry works in close cooperation with the 
joint committee on definitions and standards which is composed of 
representatives of the United States Department of Agriculture, 
the Association of Official Agricultural Chemists, and the Associa- 
tion of American Dairy, Food, and Drug Officials. During the fiscal 
year 1922 standards and definitions were adopted by the joint com- 
mittce for the following food products: Breads, cocoa products, but- 
ter, ginger ale and ginger-ale flavor, and evaporated milk. 


THE TEA INSPECTION ACT. 


Tea is subject to both the food and drugs act and the tea inspec- 
tion act. All teas imported into the United States are inspected at 
time of entry and only those teas which come up to the United 
States standard, both as to purity and quality, are admitted. A 
larger percentage of tea than usual was rejected during the fiscal 
year ending June 30, 1922. The rejections for quality were due 
mainly to damaged teas, and the rejections for purity were due to 
impurities in certain China green teas offered for entry during the 
last six months of the year. 

Kleven seizures were effected and two prosecutions instituted under 
the food and drugs act for the shipment into interstate commerce 
of tea in violation of that act. 


REPORT OF THE CHIEF OF THE BUREAU OF SOILS. 


Untrep Srates DEPARTMENT OF AGRICULTURE, 
Bureau OF SOILs, 
Washington, D. C., September 12, 1922. 
Sir: I have the honor to transmit herewith a report covering the 
operations of the Bureau of Soils for the fiscal year ended June 30, 
1922. 
Respectfully, 
Miron WuiITNey, 
Chief of Bureau. 
Hon. H. C. Watuacr, 
Secretary of Agriculture. 


SOIL SURVEY. 


During the fiscal year ended June 30, 1922, detailed soil surveys 
were completed or begun in 69 different counties or areas located in 
29 States. The area surveyed in these projects was 27,337 square 
miles, or 17,495,680 acres. Reconnaissance surveys were conducted 
in Michigan, Minnesota, Montana, and Texas, covering a total area 

of 18,314 square miles, or 11,720,960 acres. 

The total area covered by detailed surveys from the inception of 
the work to and including June 30, 1922, amounts to 602,743 square 
miles, or 385,755,520 acres, and by reconnaissance surveys 534,600 
square miles, or 342,144,000 acres. This is a total of 1,137,343 square 
miles or slightly more than one-third of continental United States. 
There are in some of the Western States large areas of mountain 
lands and of deserts, where there is no immediate prospect of irriga- 
tion or of grazing, and for which there will likely be no need of soil 
surveys. 

The following tabies show the areas surveyed during the fiscal 
year just closed and the total area surv eyed in each State up to the 
present time: 


TABLE 1.—IJndividual areas surveyed and mapped during the fiscal year ended 
June 30, 1922. 


DETAILED. 
Area surveyed. 
State. Area. i Wie. 
| quare 

miles. Acres. 
PANS DAINIA = 22552. 8s ecde nae s sacbsmeses aor Chocta wi Coun bys: os. <2 = See ae en 1192 122, 880 
Srenshaw COUNtY =. .-s:- >. s--cssnarsta=ne - 1 230 147, 200 
fsGreene Countya.c.. scene csscee ee eee os 170 108, 800 
IBVRATISHS fat ose sce sss osSes noe ee tos Pillaski County... <s22)3.22 5 sce eee ees ae 1570 364, 800 
Waliformis: 2. SSsss.8e8seedess28saocsdsse BiTeKRANEd=# | acer cindie- tee eee ee | 392 250, 880 
Gilroy-Hollister area 22-2... 5 222- <== 2-2 106 67, 840 


1 These figures do not include portions of these areas surveyed in previous years. 
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TABLE 1.—Individual areas surveyed and mapped during the fiscal year ended 
June 30, 1922—Continued. 


DETAILED—Continued. 
Area surveyed. 
State. Area. ‘ | 
uare 
paige, Acres, 
Calitormian wt sasscenaset anemone crcs WaNncastenaled nee ccc see sas cise a 2a aalaet= 525 | 336, 000 
Palo Verde area... 416 266, 240 
Colorad Ol emer cece sce seme rice eee Rocky Ford area. . 162 39, 680 
Gieorgzigeiss. jisset eee ease chews Jenkins| County. . 26. (hese s gs 25. - ent 241 154, 240 
Muscogee County: eujae'eic:-tjctejsiaijoraaiarere'sic/elors = 235 150, 400 
dao weet peatceeieee ceeistis ol tlaeraraiaare Twin Mallsarearu se cscs ctiescasecc eas = 1123 78, 720 
ANGian A eee SNE MERC o ee Pee Ne cee Clay: County 2 ieee soe e le ate an oe ee ae 361 | 231, 040 
Gibsoni. County esccmaccecien io snners eee 486 311, 040 
Monroe Countys cs cird sala wale sje stel= ctor 118 75, 520 
TOW eV ee Seek cee ctapatalasibialgnafaisieic’ere site's Benton. County aes a Ses aeaoe ssa nsisaie 1578 369, 920 
Delaware County... ose ae censianiems 105 67, 200 
Des Moines County... ..-.-222-----=-2-c6- 409 261, 760 
if Mloyd* Coun tye -/ccs ccclimnese ccm eicieee mies 107 68, 480 
| Greene! Countyasy s2 3 nasi seme es cece eee 574 | 367,360 
| Grundy County 501 | 320,640 
Haspen County sens te nsoute ecieoereececeets 730 | 467, 200 
| O’Brien County 1451 288, 640 
i;Page Countysen eons ecient 531 339, 840 
WOUISIAN ALS scsase ae nese At dae ee esas ee | Washington Parish 1458 | 293, 120 
Maryland t= oo jsute josie jsenies sence eas Dorchester County. sa: so-sascccneceroes ene 576 358, 640 
|) Wicomico County: jc-uone-t-ceseneee scene 1175} 112,000 
Massachusetts yest ideas aos 235-52 Worcester County44-:424 2: 2eese--bee 29 - 600 | » 384,000 
IMC Pane amet celarcemeiicieiecie Nealesee KeslaiiaZoo0 COuntys- ose sense seems eee 210 134, 400 
Ottawa'County (255152 PEL ceee sec Ee 527 337, 280 
Minnesotaiee cesscic soeencscneinecer cise Cloqmetianeais S36 2 yet meeecaoeciaae 247 158, 080 
MASSISSI PDE meme se scree cemeseuscin cel: Gebree' County es! see b seen tee sees 1336 215, 040 
Perry County cise - as dee eos oeeeee 219 140, 160 
Ramin COUNLY: peeeasemc ett een en ega ae 116 74, 240 
MISSOUTLAD S605. AER SB sete re Andrew, County tos Se. oats sess fh ae2. 428 273, 920 
Mississippi County. 2. s- 2. << s0- gine: s25- 413 264, 320 
INGDraSK ats ceicis essere stele se mcteele seieereicreee | Antelope County.-...-........--.--..-.-- 1653 | 417,920 
| Boone County .....-...-..- 692 | 442,880 
| Garden County... .......-. 1453 | 289, 920 
| Jefferson County 578 369, 920 
| Nance! County ste. tee ea sace ees meee 100 64, 000 
eerkins Countys4a. aciaaesettes ee sasee= eee 886 | 567,040 
New Jerseys eek be dec tess taidoa dame |ABORROD ATCA: oaorg-s oe PH aS baba to dade Ste orerae 114 72,960 
IPOAIOMVALCAP At on cesce = cine chee ce eimai 331 211, 840 
| Prenton area.ce(Jss-\ 536 oe fee. 2 LESS 1139 88, 960 
IN GW pWORK i sete eee cent eae ao etee \;Cayuga County.) Sitstecer west aise 1407 | 260, 480 
\* Génesee County 2 02 * 2) io. hts Seth tic 335 | 214, 400 
North\Carolina 4.32..2.,.s05%:00% eee aes | Cherokee: Countyid-6 -pciae dare ce doneecess 454 290, 560 
f' CumberlandiCounty ose rene oe sete = 1 320 204, 800 
} Sampson Copmtbye: sy. e ees - 42fgss. ee EES: 307 | 195, 480 
North Dakota WP MECELenmy, COUNTY dict. < is sletaisrclctneiiatsisiejs'o s'= om 1714 | 456,960 
Oregons J3c3e. Clackamas; County,<iuj. csc cwejaja sere aisiera le 11,292 826, 880 
Pennsylvania: ...cscsnces.- | Greene County......... 574 | 367,360 
SouthiCaroling sete ence tak see eee Lexington County... 1 305 195, 200 
South Dakota Grant County. pts tioee eee. deiod aa: 180 115, 200 
McCook Counvy cet 2ot. ccs matnmenies eee 1237 | 151,680 
WinioniCoumtysenerlseeene caste seclcee sree 452 289, 289 
PEM ESSEC se aissisl= clelsisicie ers sreis Salsiniarerecioiae \ BedfordiCountyet eel cisktici ciclsels -\snw ce 2 1100} 64,000 
Watentays COUN Gy certain ateleinlalaloreiate oiala/aeeey= 1 408 261, 120 
ITGXAS ane tha aes aa Were tee mae ee alae ColemaniCounty yas eset tae cwar sels 1713 456, 320 
|“ DiGkens OolmibyaweReiccceseccaeceneceeecct = 446 | 285,44) 
Harris! Coumtiyes 235528 saree oe eeeletetalseiseere 1 800 512, 000 
Henderson!Coumtye 2.02 2s. coceisisis- sciec= 108 69, 120 
| ‘Reeves County. 65 fase ate os eect 11,482 948, 480 
LOE o YOR A ea Re a one Se oe ee lWWimtah. Walley aneass= face or ecseciesen are 153 97,920 
WiCSERVATEINIA Hae: cae cis cieciceiaeeriesiciciens |MibickeriCountyncsaet- cesses sone cence 405 259, 200 
WVASCOMSIM oe send eee ke Mabie seb eae etae a Green’ Counts: sec-aaeasseees eee eet 1 305 195, 200 
iGreen Jake County... 022 ace cases eae | 247 | 158, 080 
| Ozaukee County ...-.........------------- 1129 $2, 560 
| | | — 
La Aa Mee ay eh Ae Na alia al ta nu ere ne ae HS CRT OPiS nhac | 27,337 |17, 495, 630 
1 These figures do not include portions of these areas surveyed in preceding years. 
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TABLE 2.—Areas surveyed and mapped in the several States during the fiscal 
year ended June 80, 1922, and the areas previously reported. 


DETAILED. 
Work Work Total 
during | previously 
’ State or Territory 1922 pee é 
square square quare 
miles). ley iles. Acres 
AUIS Pan are tee ce eee RTE ee rs cee kta ee 592 48, 250 48, 842 | 31, 258, 880 
AIZ OWS. Cee ok = oer eee eens Pas SSIES GO EL 1,738 1,738 1, 112, 320 
UNA ee en oi Soe 12, 945 13, 515 8, 649, 600 
21, 091 22,530 | 14, 419, 200 
2,976 3,038 | 1,944, 320 
1,704 1,704 | 1,090, 560 
2, 276 2,276 | 1,456, 640 
12) 206 12,206 | 7,811, 840 
27, 244 27,720 | 17,740, 800 
8, 628 8,751 | 5,600,640 
6, 770 6,770 | 4,332, 800 
11, 981 12,946 | 8, 285, 440 
24,815 28,801 | 18, 432,640 
9, 456 9,456 | 6,051, 840 
5, 020 5,020 | 3, 212, 800 
15, 139 15,597 | 9,982,080 
2,197 2,197 | 1, 406, 080 
DDN eae A ea SO cae Ot s oaicios 751 8, 478 9,229} 5,906,560 
Massachusetts: Saas ssc Poe ee | 600 | , 880 3, 480 2, 227, 200 
Michi Pan us. hoes OE ons tee eck ogda web e seere deck pea < 737 6, 227 6, 964 4, 456, 960 
VERE CSO Lee ee on eee te ee ee eee eee 247 | 5, 301 5, 548 3, 550, 720 
Mississippi: joseS2 sei) as) ge. 355-22 ag - 2 s Bisgo NS 671 | 25, 466 26,137 | 16,727,680 
USSG Mcrae thc oe ON mci Cet aac orden aeemeaee 841 33, 702 34,543 | 22, 107,520 
Montana sete Eh Sessa TREATS. BS | 882 882 564, 480 
INTJOU ESS OE Cee 8 HR IRENE Spe a ETUC eae ROR 3, 362 28, 989 32,351 | 20, 704, 640 
ING VRC eee te ea ee eee AES AF AEB LS HORS creepers 235 235 150, 400 
Newsbampshinre: 2255.65 scisexe ! sees ss sgegowcqet te loctegaesenes 1, 411 1, 411 903, 040 
IN QOURREESO Vier es coe ote sec meals es con eninge cbcomen ceoe od 584 7, 757 8, 341 5, 338, 240 
Now, Wieicas Fee Ese PAs oS PRO OU AVES Ae 596 596 381, 440 
IN OWipMGhicn REM ici comer ie we ee 20, 670 21,412 | 13,703, 680 
North Carolina 32, 539 33,620 | 21,516, 800 
NorthyDakota= 2. bosgy 5522 dS a4ey os. Begeec hoarse 14, 401 15, 115 9, 675, 600 
OQhiguen eee teens ee L 0,305 10,305 | 6,595, 200 
Oklahoniaze eH 8. 60. S153: 6, 540 6, 540 4, 185, 600 
COT GY0) a ene 6, 877 8, 169 5, 228, 160 
Pennsylvania. | 16, 147 16,721 | 10,701,440 
Porto Rico.... | 330 330 211, 200 
ROC ey Rsleni dee 6 meee eee Retention WRAPS REND S AAG 1, 085 1, 085 694, 400 
Nguth Carolina's sep). fcePeesee yy bean. ed Bale a 305 22, 757 23,062 | 14,759, 680 
DOMDBUD AK OLR: 222 Fe eS on Bee WR a hoe ne 869 2, 261 3,130 | 2,003,200 
Wermmessoe. 2 RSA OO SETI 7 Re GOH | 508 559 10,067 | 6,442) 880 
DROS ARE ets pay RE re eed hn che 5. ic ee El 3,549 | 35, 222 38,771 | 24,813, 440 
WWE ash, ps teeacin sap ine ach gle guiee ea ce San tle leh ley | 153 2) 266 2,419! 1,548 160 
Vermont te): sey. sla opal fase. 2 fps 3A we 9h 1,175 1,175 | 752, 000 
IDSA eee ee me ep at gn tere Pe Shei ine | 9,713 9,713 | 6,216, 320 
Washineton...P02Etl ors iia Peet: Ce eS 10, 752 10,752 6, $81, 280 
Wesit Virginiat. 0.42 sth 0. catbetees set SR scares 405 | 17,362 17, 767 |. 11,370, 880 
SOVISG OTIS Set ons eee ee Se es SEEN 8 | 681 18, 230 18,911 | 12, 103,040 
Wrrominputinees. “it. pet ege o84 ba. ahi gens Cpe tes eee 855, 855 | 547, 200 
Mocalgee tase FELON LO DNS Sereda ey | 27, 337 575, 406 602, 743 | 385,755, 520 
oe = \ 
RECONNAISSANCE, 
Blasheet. - $43. 2059 Petty, aa ON Sony y Fb ayletna bes Fin’ behets Gree ply 31, 915 31,915 | 20, 425, 600 
FAT RANSBS-MISSOUN Ls, 4 5.6 cca 4ee o£ sigs act Bocc Bedeaaninac Sees ooh oe 58, 000 58,000 | 37,120, 000 
Califormia 22¥4.. Rind Lectin alo. STR Eat EY TLE SG EY 32,135 32,135 | 20, 566, 400 
SAS Fc ad ds nr chp ede edit teckel, Atte Suh Oke A ek. 39, 960 39,960 | 25, 574, 400 
WV CE ES Artec eters cy rca eee teas ere a eat eee ee ib CP as eins Satara 1, 322 846, 080 
Minnesotarst 54). SRO Ei a Es A ee ee tp2 eet Sse 752 481, 280 
WON arises = wa Ce ke ie ag elie | Mie eo Gis is ee eae 5, 315 3, 401, 600 
Nebraskavy 52 SOLENT ra Bete SO RAE PS UE ORS 53, 064 53,064 | 33,960, 960 
MiGntE Dalcotat nk ber. oiese. wad ty esr nen: thas oto tr. (eats yuh meee 39, 240 39,240 | 25, 113, 600 
(CARD sccje ae e State che Mtge it part Dole a Nah aaa ew lla Sb cla 41, 420 41,420 | 26, 508, 800 
Pennsylyanig ey... J3s573) aCe eee on ved ssc tecee 41, 405 41,405 | 26, 499, 200 
SOMEERDAROS oe seem e a ae eR ae ne oy 41, 400 41,400 26, 496, 000 
DEXASHer eat ae OD Sea es PMOL TEI Ls 10;925 110, 207 121,132 | 77,524, 480 
WSSU ROS ee iP Sines Eh phe ete ak Sede Bod oe lta ast oui 13, 115 13, 115 8, 393, 600 
WuS@OU Sire smeees sees tea manent es nee eaten tte ee ase 14, 425 14, 425 9, 232, 000 
CSTR 2 So Aut aap eee te mele elise Paina 18, 314 516, 286 534,600 | 342, 144, 00) 
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The Soil Survey is contributing its share to the development of 
American agriculture by placing in the hands of the people detailed 
knowledge of the soils of the country. Its work is both scientific 
and practical in its scope. It is fundamental in character, and its 
value in this respect is clearly recognized, as is shown by the in- 
creasing demand for soil surveys from investigators working in 
almost every field of scientific agriculture. The introduction of 
agricultural instruction in the common schools and the extension of 
agricultural schools has also created a demand for information as to 
the soils and their relation to agricultural conditions in different 
parts of the country, which is supplied in the Soil Survey reports. 

Prominent among demands for soil surveys, in addition to those 
from the cooperating States, are those coming from development 
companies interested in opening up large tracts of cut-over land to 
settlement, from the home seeker or farmer looking for a new loca- 
tion, from road engineers, land banks, and large loan companies. 

The Soil Survey is classing, making an inventory of, and recording 
the facts concerning the soils of this country. Thus the soil-survey 
work is the basis for the experimentation of the various State agri- 
cultural experiment stations. As a result of the classification of the 
soils by the Soil Survey, varietal and fertilizer tests are being estab- 
lished on the large and important soil types of the United States. 
That the soil type possesses individual characteristics is becoming 
more and more recognized by the agriculturist, county farm adviser, 
and extension-service director. The peculiarities of the various 
soils must be considered if we are to make the greatest progress in 
plant breeding and selection, in fertilizer practice, in cultivation— 
in fact, in all work looking to improvement of cultivated crops. 

Most of the work of the Soil Survey is carried on in cooperation 
with State organizations, such as agricultural colleges, experiment 
stations, departments of agriculture, and geological surveys. Dur- 
ing the fiscal year the following States contributed funds to help 
carry on the work: Alabama, Arkansas, California, Georgia, Idaho, 
Indiana, Iowa, Maryland, Massachusetts, Michigan, Minnesota, Mis- 
sissippi, Missouri, Nebraska, New Jersey, New York, North Carolina, 
North Dakota, Ohio, Oregon, Pennsylvania, South Dakota, Tennes- 
see, Texas, Utah, West Virginia, and Wisconsin. The btireau has 
been unable to meet fully the demands of the States for cooperative 
work and, in addition, to extend its surveys in noncooperating States 
to the extent necessary to proper progress in the construction of a 
soil map of the United States. 

Besides cooperating with the States listed, the bureau has coop- 
erated with the War Department in determining the value of land 
taken for camp sites, with the Office of Indian Affairs, the Reclama- 
tion Service, the Department of Justice, the Bureau of Standards, 
and with the Bureau of Plant Industry and the Forest Service of 
this department. About the usual amount of such cooperative work 
was done. 

Much advice and information by correspondence was given during 
the year by the section of soil information. A large number of 
miscellaneous samples were examined in connection with this service. 
Many persons who contemplate the purchase of land or who have 
recently acquired land seek information regarding the character of 
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the soils in their prospective or actual holdings and concerning the 
kinds of crops which may be most profitably produced thereon. 
This section lias also assisted in the preparation of exhibits to be 
shown at a number of the more important agricultural fairs. 

Science is international rather than national. The results attained 
in one country may have very great influence on the workers in 
other countries, so that it is desirable that the workers along the 
same lines in different countries should keep in touch with each other. 
In order that this be done in soil-survey work, and in order that the 
soils in the United States might be compared with the soils in 
Europe, an employee of the bureau was sent abroad for three months, 
April 1 to July 1. He visited Czechoslovakia, Hungary, Rumania, 
Yugoslavia, Italy, Greece, Germany, and England, studying and 
collecting samples of typical soils in parts of those countries. Most 
of the samples collected have been received in the bureau and will be 
taken up for such analytical work as seems advisable. 

Calls on the Soil Survey by the Department of Justice for expert 
testimony relative to changing State boundaries and also as to the 
value of land for camp sites were made during the year. Represent- 
atives of the Soil Survey made a detailed map of the soils of the 
Red River bottoms, in the vicinity of the Burkburnett oil field, for 
the purpose of showing the process by which the bottoms were built 
up, this fact having an important bearing on the settlement of a 
boundary dispute between Texas and Oklahoma. The question as 
to whether the land in controversy was formed by accretion or by 
avulsion would practically decide the issue, and consequently ex- 
tremely detailed soil maps, profile maps of deep borings, and careful 
mechanical analyses of material were necessary in order to determine 
the presence or absence of a gradation from coarse to finer alluvial 
sediments from the edge of the bottoms toward the uplands. 

Testimony of experts of the Soil Survey was credited with having 
saved the Government approximately $500,000 in settlement of the 
Fort Bragg land cases. In one case the court ordered the ap- 
praisers’ valuation changed from $520,000 to $311,000, and many 
other cases were settled in about the same proportion. 


CHEMICAL INVESTIGATIONS. 


The research work of the chemical division, as in the preceding 
year, was confined largely to the investigation of soil colloids, and 
it is felt that distinct progress has been made in several phases of 
this investigation. 

By altering somewhat the methods of treatment, the bureau has 
been able to extract a much larger part of the total colloidal matter 
in the soil than had hitherto been found possible. It has therefore 
been able to confirm the conclusion, arrived at by less direct methods, 
that some soils may contain 50 per cent or more of truly colloidal 
matter. In the case of a very heavy clay soil 42 per cent of colloidal 
matter was actually isolated. 

Heretofore the general conception among soil scientists has been 
that while the colloidal matter is one of the most important con- 
stituents of the soil, it forms only a relatively small part of the 
whole soil—less than 2 per cent in most cases. If soils contain 5 to 
50 per cent of colloid instead of 1 to 2 per cent, it will obviously be 
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necessary to revise our conception of the soil, and it may be profitable 
to rework some of the older lines of soil investigation in the light of 
this new knowledge. 

It seems impossible to extract all the colloidal matter from a soil, 
and it is a very time-consuming operation to extract any considerable 
part of it. The bureau, therefore, has attempted to devise indirect 
methods for determining the amounts of colloids in different soils. 
The absorption methods tested thus far probably all give a very fair 
approximation of the colloidal content of soils. The method depend- 
ing upon the absorption of water vapor seems particularly likely 
to be one of general usefulness. In fact, in cooperative work with 
the Geological Survey this method was used for indicating the ap- 
proximate colloidal content of some 50 samples of deep-sea mud. 
The results checked up well with other evidence concerning the quan- 
tity of colloid present. A description of this method will shortly 
be published in the Journal of Physical Chemistry. 

-In order to perfect the methods of determining soil colloids it 
has been necessary to investigate many of the properties of the col- 
loids, such as the degree to which they are affected by aging and by 
heat, their similarity to synthetic inorganic gels, and their absorptive 
capacities as compared with those of finely ground minerals. 

It is expected that during the coming year the work that has been 
accomplished on methods of determining soil colloids can be pre- 
sented for publication. A report on the investigation concerning the 
chemical composition and formation of the soil colloids will also be 
completed. Results regarding absorption by colloidal and non- 
colloidal soil constituents are now in process of publication. 

As in past years, about half the time of the division has been de- 
voted to making complete chemical analyses of soils for the Soil 
Survey and analyzing samples for other branches of the Government. 
A large number of miscellaneous samples submitted for identifica- 
tion or determination of one or two constituents were also examined. 

The identification of certain soil constituents and the research work 
in many instances has been greatly facilitated by the use of petro- 
graphic methods of examination. In the course of this work it has 
been necessary from time to time to gather together the optical con- 
stants of practically all the common inorganic salts. By the arrange- 
ment of these constants in appropriate tabular form it is now pos- 
sible to identify any of these inorganic salts within a relatively few 
minutes. These tables are being published with the idea of facili- 
tating the work of other chemists and of encouraging the adoption 
of petrographic methods where they possess marked advantages over 
chemical analysis. 


FERTILIZER INVESTIGATIONS. 


During the last fiscal year the bureau has continued its general 
fundamental work to develop our resources in fertilizer materials. 
It has furnished to farmers and others interested in fertilizers tech- 
nical information regarding fertilizers, lime, and manure, their 
sources, supply, manufacture, purchase, and mixing, and has advised 
on many problems bearing on fertilizers that have arisen in the vari- 
ous departments of the Government. Cooperative work with the 
other departments of the Government and with other bureaus of 
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this department has been continued, more especially with the Fixed 
Nitrogen Research Laboratory. The several investigations which 
have to do with concentrated fertilizers, nitrogen, phosphoric acid, 
and potash will be discussed under appropriate heads. The bureau 
has more fully equipped its laboratories and buildings at Arlington 
Experimental Farm, and is now prepared both with facilities and 
men to do research work on a semifactory scale. 


CONCENTRATED FERTILIZERS. 


Attention has been directed in previous reports to new develop- 
ments in the fertilizer industry which call for the preparation of 
fertilizer mixtures of higher concentration than those formerly used. 
The Haber and other processes for fixing nitrogen and the volatili- 
zation method of preparing phosphoric acid from run-of-mine phos- 
phates all yield materials as finished products of different composi- 
tion and higher concentration than those ordinarily used in the 
manufacture of fertilizers. -The study of concentrated fertilizers 
and fertilizer materials was therefore undertaken, not only as a neces- 
sary step in the development of new sources of fertilizers, but also 
with a view to reducing the cost of fertilizers by bringing about a 
decrease in the cost of handling and transportation. 

The ammonia recovered in the fixing of nitrogen is not suited for 
direct use in fertilizers, but when this is neutralized with phosphoric 
acid a product is obtained which contains two of the three essential 
constituents of fertilizers and of such concentration that the content 
of both amounts to a total of 74 per cent, or four times the con- 
centration of the average fertilizer. 

By modifying the process so as to include the use of commercial 
Breer chloride as well as phosphoric acid and ammonia, it has 

een found that a product of corresponding concentration may easily 
be obtained which contains all three of the essential constituents of 
fertilizers. The chemical and physical properties of this material, 
which consists of a mixture of ammonium and potassium phosphate, 
makes it admirably suited as a medium for transporting the fertiliz- 
ing elements or for increasing the concentration of other fertilizer 
mixtures. 

Since phosphoric acid is required in the preparation of these mate- 
rials, it follows that the commercial possibilities in the preparation 
of concentrated fertilizers depends on the cost of producing phos- 
phoric acid. The methods that have been devised by the bureau for 
the preparation of this acid yield a product of most suitable con- 
centration for the production of concentrated fertilizers, and steps 
are now being taken by outside concerns to test out the possibilities 
of the processes outlined in this and other reports. Samples of mate- 
rials already produced, together with a number that have been pre- 
pared by the Bureau of Soils, were exhibited at the congressional 
hearings on the Muscle Shoals propositions and attracted much 
attention. 

Considerable difficulty was at first experienced in the course of this 
work, owing to a lack of suitable methods of analysis. It was found 
possible, however, to devise simple and accurate methods of special 
application to the materials proposed for concentrated fertilizers and 
a description of the methods has been given to the scientific press. 
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One of the chief difficulties in the operation of the Haber process 
has been the complete removal of ammonia from the gaseous mixture. 

The bureau’s work on this phase of the problem has developed a 
method that, it is believed, is superior to any of the methods em- 
ployed heretofore. A small unit designed for this process has been 
constructed and is being operated in connection with the catalyst 
testing plant of the Fixed Nitrogen Research Laboratory. <A further 
improvement on the process has been projected and is being tried out 
on an independent unit. These improvements, if successful, will not 
only remove the ammonia more completely from the gases, but can 
be adapted to the character of catalyst being used, so that even very 
sensitive catalysts will not deteriorate through the presence of 
poisonous substances in the return gases. The success of the method 
will mean a longer life for the catalyst and greater efficiency in 
operation. 


PHOSPHATE INVESTIGATIONS. 


During the year investigations have been continued on the vola- 
tilization of phosphoric acid from run-of-mine and low-grade phos- 
phates, using a fuel-fed furnace and collecting the acid by means of 
the Cottrell electrical precipitator. Considerable progress has been 
made in this investigation and a number of reports and papers have 
been published in the scientific and technical press. The feasibility 
of briquetting phosphates from various phosphate deposits for use in 
this furnace process has been given close study, and experiments show 
that many deposits of phosphate formerly considered unfit for fer- 
tilizer manufacture are of an almost ideal composition for the smelt- 
ing or furnace process of manufacture, wherein advantage is being 
taken of certain of these impurities to further the chentical reactions 
involved. A furnace plant of semicommercial size more fully 
equipped and with better auxiliary apparatus has been erected at 
Arlington Experimental Farm, and the numerous mechanical prob- 
lems encountered are gradually being worked out. *The changes in 
design and construction of certain units in this plant which must be 
made from time to time involve careful study and make progress 
somewhat slow, but the results so far obtained hold out great promise 
of eliminating much waste, utilizing more fully our phosphate re- 
sources, and of lowering the price of fertilizer to the ultimate con- 
sumer. Phosphate miners, fertilizer manufacturers, and farm or- 
ganizations are following this work with keen interest. 

It has been found that when the phosphoric acid obtained by the 
volatilization process is collected at an elevated temperature phos- 
phoric acid of such high concentration is obtained that, on cooling, it 
crystallizes to a solid mass. By centrifuging these crystals and re- 
crystallizing, if necessary, a product can easily be obtained of much 
greater purity than any heretofore offered on the market. This fact 
suggested the possibility of manufacturing a high-grade acid as a by- 
product which would contribute to the economy of producing lower 
grade phosphoric acid for fertilizer purposes. A study has been 
made of the best conditions for the production of both grades of acid, 
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and the process is now being tried out by commercial interests at 
Anniston, Ala. 

A bulletin describing the work of this bureau on phosphoric acid 
and phosphates is now nearing completion. This report describes 
and discusses the various phosphate fertilizers, both natural and man- 
ufactured, which are available for agricultural purposes, compares 
and describes methods of manufacture, and gives in detail the results 
of the research work of this bureau on methods of producing phos- 
phoric acid suitable for fertilizer use. 


POTASH. 


During the summer of 1919 the attention of this bureau was di- 
rected to extensive injury to crops by the use of fertilizers containing 
borax. The evidence collected at that time pointed to borax in the 
potash from Searles Lake as the primary cause of the injury, and as 
a precautionary step a careful check has since been kept on the purity 
of the potash salts from this source. Analyses made at intervals of the 
products produced since the adoption in 1919 of a new process for 
the purification of the potash show a borax content ranging from 
J.59 to 0.07 per cent, as compared with a maximum of about 20 per 
cent in the salts produced by the original process. These results 
show that the borax in the potassium chloride now produced at 
Searles Lake compares favorably with that found in sodium nitrate, 
a nitrogen carrier long used in fertilizing the crops of this country. 

Borax has been the only deleterious substance found in American 
potash, and the quality of the materials produced since 1919 shows 
that the producers have met the requirements of the Department of 
Agriculture and that there no longer exists the former danger to 
crops from the presence of borax in fertilizers. 


SOIL PHYSICS. 


A great advance has been made in the study of the physical com- 
position of soils. Much of the material that previously has been 
classed in the sand and silt groups has been found to be made up of 
colloidal aggregates. Work looking to the development of a new 
method that will take into account these facts has been started. 
Results of analysis according to the new method should express the 
percentage of colloid present in the soil. This will be exceedingly 
valuable, because it has been long known that the colloidal material 
in a soil was perhaps the most significant portion of its physical 
composition, though no method was known by which this amount 
could be determined and expressed in an ordinary analysis. A 
method should be furnished that will express the colloidal content 
as a part of the mechanical analysis. 

Work has been continued in studying the relation of colloidal con- 
tent to the mechanical composition of the rest of the soil. Briquets 
of selected material mixed with colloid are tested for their break- 
ing strength. These tests have shown the great influence of colloid 
upon the bearing strength of soils and have indicated that the opti- 
mum condition for cultivation is closely related to the colloidal con- 
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tent of the soil. These relations are being investigated for an ex- 
pression that may be generally applicable. 

Routine mechanical analyses ‘of soil-survey samples have been con- 
tinued. In addition an unusual demand has been made on the divi- 
sion for outside work in the examination of sea-bottom samples for 
the United States Geological Survey, material used in building levees 
on the Mississippi River, foundation materials from many sources, 
reclamation lands, and court cases involving origin of the soil. 
These, as examples, show the wide applicability of the mechanical 
analysis. 

The regular work on the design and construction of apparatus has 
been continued and a number of pieces of such apparatus completed 
for use in our laboratories. 


REPORT OF THE ENTOMOLOGIST. 


Unirep Srares DEPARTMENT OF AGRICULTURE, 
Bureau or Enromowoey, 
Washington, D. C., August 22, 1922. 


Sir: I submit herewith a report of the work of the Bureau of 
Entomology for the fiscal year ended June 30, 1922. 
i L. O. Howarp. 
Entomologist and Chief of Bureau. 
Hon. Henry C. Wa nace, 
Secretary of Agriculture. 


DECIDUOUS-FRUIT INSECT INVESTIGATIONS. 


Investigations of deciduous-fruit insects have been carried out 
under the direction of Dr. A. L. Quaintance as formerly. 

Tue JAPANESE BEETLE.—Work against the Japanese beetle has 
been prosecuted as heretofore in cooperation with the New Jersey 
and Pennsylvania State Departments of Agriculture. Much addi- 
tional information concerning the life history, habits, and injurious 
character of the pest has been obtained in the several lines of work, 
but it has been spreading and threatens to become a pest of first-class 
and widespread importance. 

The Federal Quarantine No. 48, the New Jersey State quarantine, 
and the Pennsylvania State quarantine have been in effect, the 
State quarantines supplementing the Federal quarantine for intra- 
state traffic. As heretofore, the enforcement of State quarantines 
has been delegated to bureau authorities, who cooperate with the 
Federal Horticultural Board. Special attention has been given to 
the inspection and certification of vegetable products. During the 
season of 1921 some 205,498 baskets of sweet corn were inspected and 
more than 5,000 beetles were removed from within the tips of the 
corn during this inspection. This is a marked increase over inspec- 
tion work done during the previous year and also in the number of 
beetles found. 

Scouting to determine the limits of infestation was carried on 
throughout the summer of 1921, involving some 400 square miles, 
with the result that approximately 213 square miles in New Jersey 
and approximately 57 square miles in Pennsylvania were found to 
be infested. 

In the investigational work on the Japanese beetle, studies of 
arsenical insecticides have been continued. Although it has been 
repeatedly demonstrated in the course of the work that ordinary 
arsenical sprays are not effective against the beetles at the strengths 
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usually employed, there seems reason to believe that the use of 
arsenate of lead at heavier doses than commonly recommended will 
kill from 50 to 60 per cent of the beetles. Other stomach poisons 
are under investigation, especially metallic cyanids, such as nickel 
and copper. Attention is also being given to organic chemicals in 
the hope that a substitute for arsenical insecticides may be found. 
Contact insecticides against the adults have been experimented with 
for several seasons, and it has been found that a contact insecticide 
of sodium-soy bean soap will kill approximately 90 per cent of the 
beetles. Fortunately this soap can be used on practically all types 
of foliage attacked without injurious results. 

Additional studies have been made of possible methods of destroy- 
ing the Japanese beetle grubs in the soil. Paradichlorobenzene 
probably gave the best results against the larvee in sod. When used 
at the rate of 300 pounds per acre at a depth of approximately 1 
inch, with the drills 4 inches apart, it killed approximately 75 per 
cent of the grubs. The cost of such treatment is high, and addi- 
tional studies are being made. Greenhouse soil has been the sub- 
ject of special investigation, in view of the necessity of grub-free 
soil for potting purposes in order to avoid danger of dissemination 
of the grubs in the shipment of potted plants. It was found that 
carbon disulphid is a cheap and efficient material for fumigating 
potting soil. For best results not less than 1 pound to a cubic yard 
of soil must be used, with an exposure of 48 hours at a temperature 
above 50° F. Soil up to almost any quantity may be treated by this 
method with assurance that the grubs will be killed. Thorough- 
going experiments to determine the possibility of vacuum and _ pres- 
sure for the destruction of the grubs in the soil have not shown 
favorable results. Tests of various arsenicals as soil insecticides are 
under way. Arsenate of lead has proved to be the best and will 
kill the grubs. Plants vary in their resistance to this treatment 
and further studies are necessary. 

A paper giving detailed information on the feeding habits of the 
beetle has been prepared for publication, as well as a paper on the 
feeding habits of the larva. It appears that the insect is changing 
its habits somewhat from season to season in its new environment. 
This is especially true of the adult beetle. During the season of 
1922 the beetles were excessively abundant in the territory infested 
3 and 4 years ago, attacking peaches, apples, grapes, and many other 
plants, including certain shade trees. There is nothing to indicate 
that the insect has reached its limit of capabilities in this respect. 

Studies are in progress to determine the possibilities of destroy- 
ing the grubs in the soil by cultural practices as carried out in farm- 
ing and trucking operations. 

Suitable equipment has been obtained for making a detailed study 
of the effect of the removal of the soil from “ balled earth ” nursery 
stock, such as conifers. Unless satisfactory methods can be found 
to kill the grubs under these conditions, nursery interests will suf- 
fer, as it would not be safe to ship balled-earth plants. 

The search for parasites of the Japanese beetle in Japan has been 
vigorously prosecuted. ; si 

Some 125,000 Japanese beetles infested with a tachinid parasite 
have been collected in Japan and forwarded to the Riverton, N. J.. 
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laboratory, where the parasites have been liberated. Another tach- 
inid or dexiid parasite of the adult beetle has also been found in 
Japan and in Korea. The agents in Japan are also trying to rear 
large numbers of a parasitic wasp of the genus Tiphia which they 
hope to send over soon. In Korea an early-season dexiid and Tiphia 
parasites of several species have been found, the introduction of 
which will be attempted as soon as possible. In order to insure 
the best handling of these parasites, careful attention is being given 
to their life history and habits as a basis for propagation in large 
numbers. In addition to this work in Japan, the parasites of re- 
lated insects in this country are being studied to see if some of them 
can be made useful against this pest. Still another parasite will be 
sent from Hawaii. 

Pracu rNsects.—Work has been continued in the suppression of 
the plum curculio, brown-rot, and scab of peaches in Georgia in co- 
operation with the Bureau of Plant Industry and the Georgia State 
Board of Entomology. Continued improvement in the situation 
has resulted from this work. The harvest of 1922 was exceedingly 
satisfactory from the growers’ standpoint, and in orchards where 
the bureau’s recommendations for spraying, dusting, and other 
control operations were carried out the fruit was practically free 
from curculio grubs. 

At the urgent request of peach growers in the Sandhill peach 
district of North Carolina, peach-pest control work was undertaken 
the present spring in cooperation with the Bureau of Plant Industry 
and the North Carolina State Department of Agriculture. The 
spraying and dusting schedule found so effective in Georgia was 
put in effect in the North Carolina territory with most excellent re- 
sults. 

Considerable attention has also been given to further tests of para- 
dichlorobenzene for the peach borer under varying seasonal con- 
ditions and on trees of different ages. It appears that when prop- 
erly applied this chemical can be utilized for the destruction of 
the borer on trees 2 to 3 years of age and over, which materially 
enlarges its range of usefulness and obviates almost entirely the 
necessity of worming peach trees. Experiments were made in the 
fall of 1921 to determine the usefulness of paradichlorobenzene for 
the destruction of the California peach borer on apricot, prune, 
etc., in the Santa Clara Valley. The results obtained were very 
gratifying and give hope that the chemical can be used effectively 
on this serious pest. : 

APppLE INSECTS.—Studies of the codling moth have been continued 
along the lines previously followed in the Yakima Valley, Wash., 
and Rogue River Valley, Oreg., and additional information ob- 
tained. The work under way for several seasons in the Ozarks and 
in north Georgia has been completed, and in the latter State the 
temporary station closed. Special attention has been given to ex- 
perimental work with sprays and dusts in orchards to settle many 
practical points in connection with codling-moth control, such as the 
comparative merits of spray guns and rods, best type of power 
machinery to employ, value of stickers or adhesives in spray solu- 
tions, and the like. New questions are constantly arising as to 
spraying and dusting equipment, insecticides, etc., which are of much 
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practical interest to growers. The introduction of codling-moth 
parasites from the Kast to the State of Washington has resulted 
in the establishment there of one species at least. Further attention 
is being given to the matter of spray residues on harvested apples 
and pears in Washington and Oregon. The work under way in 
California, as indicated in the last report, was successfully com- 
pleted and a report issued. A spray schedule was developed, which, 
if followed by growers, will obviate almost entirely the presence of 
spray residues on fruit at harvest time. 

A number of other apple insects have been under investigation, 
as apple leathoppers, apple maggot, etc. Manuscripts have been 
submitted giving the results of several seasons’ studies of canker- 
worms and the bud moth. Observations are being made on the red- 
banded leaf-roller, the false red bug, and the apple and thorn skele- 
tonizer, this latter a rather recently introduced pest. 

The San Jose scale is again becoming troublesome in certain parts 
of the country, and has been especially injurious in apple orchards in 
the Ozarks. Special attention has been given to control of this 
insect in bearing orchards at the Bentonville, Ark., laboratory, and 
material progress made. A new dormant-tree spray has been de- 
veloped, composed of 2 per cent engine oil thoroughly emulsified 
with potash-fishoil soap, which has been found to be very effective. 
In view of its cheapness and ease of application, the treatment was 
largely adopted by orchardists in preference to lime-sulphur wash 
and over 1,000 barrels of stock emulsion were used in Benton and 
Washington Counties during the spring of 1922. No injury to trees 
has thus far been noted from the use of this material as a dormant 
spray, although in experimental work a spray containing as much 
as 10 per cent of the lubricating oil was applied. This same spray at 
weaker strength, as 14 per cent, applied alone or in Bordeaux mixture, 
has given good control of the hatching scales and the newly settled 
young. It was further ascertained that a spray containing 1 per cent 
of lubricating oil was about as effective as nicotine sulphate in the 
control of the green apple aphis and far less expensive. In coopera- 
tion with the entomologists of the Arkansas Agricultural Experi- 
ment Station, careful biological studies of the San Jose scale in the 
Ozarks are being made, special attention being directed to the fac- 
tors resulting in its present unusual abundance and destructiveness 
as compared with conditions in former years. 

Nor 1nsecrs.—As during the previous year, the two laboratories 
engaged in nut-insect investigations were continued. ‘The one at 
French Creek, W. Va., gave special attention to miscellaneous in- 
sects attacking nut crops, and the one at Brownwood, Tex., con- 
tinued investigations of insects attacking the pecan. Many im- 
portant facts have been found, leading to practical results of im- 
portance. 

Grarr rnsects.—The investigations of grape insects under way for 
several years with headquarters at Sandusky, Ohio, in cooperation 
with the Ohio Agricultural Experiment Station, have been continued 
along the lines indicated in former reports, particular attention being 
given to the grape leafhopper, grape-berry moth, and grape root- 
worm. The grape-berry moth continues to be an important an 
throughout northern Ohio and certain localities in Michigan. Con- 
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trol measures developed by the Bureau have been generally adopted 
by vineyardists, and it has been shown that thorough and timely 
spraying will reduce injury to an extent that high-grade fruit can 
be produced even in localities where berry-moth infestation is heavy. 
Tests of the single-spray method continue to show very satisfactory 
results and growers have thus been able to cut down spraying costs 
materially. However, in localities where there are unsprayed or 
improperly sprayed vineyards and favorable hibernating places for 
the berry moth, two sprayings are necessary for proper control. 
In vineyards where the berry moth, grape leafhopper, and grape 
rootworm coexist, and where berry-moth damage is comparatively 
hight, it has been demonstrated that by advancing slightly the date 
of application for the second brood of the berry moth, a schedule of 
applications can be adopted which will treat all three pests by the 
same spray application. Major attention at present is being given 
to a careful study of several species of grape leafhoppers which 
are just now on the increase in the territory under discussion. Tests 
of magnesium and calcium arsenate have shown that these substances 
are not as satisfactory as lead arsenate for appliction on grapes on 
account of danger of injury to foliage and fruit. While calcium” 
arsenate has given satisfaction on Concord grapes, it produced 
injury on certain other varieties. Tests of casein in various spray 
mixtures were begun in 1919. Our experience indicates that while 
the spray has good adhesive qualities, it does not spread over the sur- 
face of the berry as readily as when resin-fishoil soap is used. A 
small amount of soap added to the casein-Bordeaux-lead spray seems 
to increase the spreading qualities of the spray, however. 

Studies of the grape mealybug under way in California have 
been interrupted on account of the large mortality of the insect due 
to season and parasitism. The experimental work therefore did not 
show very decided results. Dormant spraying with a petroleum oil 
emulsion gives excellent results in destroying the insects and is the 
present recommendation for this pest. Experiments with para- 
dichlorobenzene in the control of the grape Phylloxera are promising. 

INSECTICIDE INVESTIGATIONS.—Investigations of miscellaneous in- 
secticides have been continued. Attention has been given to a study 
of the insecticidal constituents of plants, and in cooperation with 
the Bureau of Plant Industry a paper has been prepared on plant 
insecticides. In this investigation 232 preparations from 59 species 
of plants were tested against a total of 28 species of insects. In all, 
260 species of plants have been considered, only about 5 per cent of 
which, however, can be regarded as containing efficient insecticides. 

In the work with contact insecticides in cooperation with the 
Bureau of Chemistry progress has been made, and manuscript giving 
results obtained to date has been prepared. Further studies are 
under way of insecticides from petroleum, many oil fractions and 
by-products of which have been and are being tested in regard to 
their availability as contact insecticides. In cooperation with the 
Chemical Warfare Service of the War Department and with repre- 
sentatives of the Federal Horticultural Board, experiments are in 
progress with numerous toxic gases to determine their availability 
for use against insects. 
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This project has been continued throughout the year under the 
supervision of A. F. Burgess, with headquarters at Melrose High- 
lands, Mass. 

At the beginning of the fiscal year the work was resumed with 
an appropriation of $400,000, while $500,000 was really needed to 
check the continued spread of the gipsy moth in New England and 
to follow up the exterminative measures that had been inaugurated 
in the large infested area in New Jersey and in the small colonies 
in New York State. An appropriation of $600,000 was asked for 
the fiscal year 1923, with a request that $100,000 be made immediately 
available. It was expected that this $100,000 would be available by 
March 1, so that it could be used to finish up the scouting and spray- 
ing work in the spring, thus completing the plan of work that had 
been made for the year. This fund was not available, however, until 
May 11. Prior to that time it became necessary to reduce the force 
and to change completely the plan of field operations. In April the 
entire force would have had to be dropped had it not been possible 
for a number of the States to come to the rescue at the critical time 
and finance the work temporarily. In Maine, New Hampshire, and 
Vermont scouting work was carried on as planned, but the cleaning 
work in the towns immediately inside the border had to be abandoned 
on account of lack of funds. In Massachusetts and Connecticut more 
infestation was found than was anticipated, but shortage of funds 
at the time when they were most needed made it impossible to scout 
the area that should have been covered. In addition to this work 
that had to be neglected, it was not possible to make a thorough 
examination of a number of towns in eastern New York that should 
have been inspected, and no cleaning work was done in any of the 
towns in Massachusetts or Connecticut in accordance with the origi- 
nal plans. All sizable colonies in a strip 25 miles wide along the 
western border were sprayed, and a considerable area was treated 
farther east. The results were seriously interfered with by the 
abnormally heavy rainfall during June. 

On July 1, 1922, the Federal Horticultural Board placed under 
quarantine for the gipsy moth additional areas in New England as 
follows: Maine, 346 square miles; New Hampshire, 46 square miles; 
Vermont, 332 square miles; Massachusetts, 1,918 square miles; Con- 
necticut, 1,003 square miles; making a total of 3,645 square miles. 
Several towns were released from quarantine, as no infestation was 
found at the time they were examined; there were 3 in Maine, 2 in 
New Hampshire, and 2 in Vermont. 

In New York a colony of the gipsy moth was found at Green- 
port, Long Island, and a small colony was reported at Patchogue, 
Long Island. These have been carefully treated and sprayed. The 
small colonies reported last year in five localities were carefully in- 
spected and treated, and no infestation has been found this year. 
Most of these colonies resulted from infested trees that had previously 
been shipped from the Somerville, N. J., area. They must be care- 
fully watched and treatment applied next year, should any infesta- 
tion be found. It is believed, however, that the insect has been ex- 
terminated in these localities. The work in New York has been con- 
ducted in close cooperation with the State bureau of plant industry. 
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In New Jersey all the isolated colonies, nine in number, have been 
given careful attention and no infestation has been found in any of 
them. These areas will be rescouted next year and treated if in- 
festations develop. Scouting the woodland north of Somerville was 
begun in the fall and the whole area was well covered by late spring. 
Insufficient funds made it impossible to do cutting work on several 
river-bottom areas that were difficult to treat or spray successfully, 
but otherwise the program was carried out as planned. 

Spraying was conducted on a larger scale than usual in New 
Jersey, but was much less effective than was expected, on account 
of almost continuous and heavy rains during May and June. Great 
difficulty has been encountered in this State in securing competent 
men who could be trained to carry on the work. The infested sec- 
tion of the State is devoted largely to manufacturing and business 
enterprises, and few competent men can be found who are interested 
in active outdoor work. It has been necessary to train large numbers 
of men drawn from the country districts in New England, and at 
times it has been extremely difficult to maintain an adequate and 
efficient force. The work has resulted, however, in a sharp decrease 
in the number of caterpillars over the previous summer. The area 
over which the infestation extends is slightly larger than last year, 
but in no place in New Jersey was there any defoliation by the gipsy 
moth this summer, and the results for the year on the whole have 
been encouraging. 

New Jersey has expended $125,000 during the year, and close co- 
operation has existed between the State department of agriculture 
and the bureau. A quarantine of the infested area has been main- 
tained by the State, and all shipments likely to carry the gipsy moth 
to points outside have been inspected and certified before being al- 
lowed to proceed. The same arrangements have been very effective 
in the State of New York, where a few small areas are infested. No 
trace of the insect has been found in the area previously found in- 
fested in Pennsylvania. 

A limited amount of scouting has been done along the border of 
the brown-tail moth infestation, and as a result of this work there has 
been a heavy decrease in the infested area during the year. Two 
thousand three hundred and forty-two square miles have been re- 
leased from quarantine in the following States: Maine, 323; New 
Hampshire, 917; Massachusetts, 64; Rhode Island, 1,038. 

The maximum spread of the brown-tail moth was in 1914, when 
over 38,000 square miles was infested, including portions of all the 
New England States and eastern end of Long Island, New York. 
Now this insect is known to be present only in Maine, New Hamp- 
shire, and Massachusetts, and the maximum infested area has been 
reduced 67 per cent. 

The area in New England infested by the gipsy moth and the 
brown-tail moth has continued under quarantine and all shipments 
likely to carry these insects have been inspected and certified before 
being removed from the infested area. This has been done to safe- 
guard other sections of the country from long-distance spread of 
these insects. 

One expert assistant has been sent to Japan and one to Europe 
to study gipsy-moth conditions and to secure and ship parasites and 
other natural enemies to America. It was also desired to study the 


306 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


fluctuations of the insect and the injury caused by it in its original 
homes in the hope that this knowledge may be helpful to us. In 
Japan a survey was made of the region easily reached from Yoko- 
hama, and investigations were also made in the vicinity of Sapporo 
on the island of Yezzo. So few gipsy moth were found in the latter 
region that it seemed best to confine the greater part of the work to 
the territory near Yokohama, where several fair-sized infestations 
were available. Biological studies were taken up at this point and 
several shipments of parasites have been forwarded to the gipsy 
moth laboratory in Massachusetts. Owing to failure to have these 
shipments properly iced throughout the entire trip, they arrived in 
poor condition. 

The European investigations consisted of a survey of conditions 
of gipsy-moth infestation in France, Italy, Spain, and Germany. 
The infestation in Germany this year is practically neghgible, and 
the same is true of Austria and Poland, the latter country having 
been visited in the hope of securing natural enemies of the gipsy 
moth. Very little parasitic material has been received from Europe 
this year as a result of this investigation, but data concerning con- 
ditions have been secured and considerable work that is of particular 
value in the parasite investigations has been done in the museum at 
Berlin and elsewhere. 

The parasites and natural enemies of the gipsy moth and brown- 
tail moth that have already become established in New England have 
been found in large numbers in some localities. The great difficulty 
appears to be that all the different species concerned are not abun- 
dant enough over a wide area so that a reasonable measure of control 
results. Colonization work was continued and areas in all the in- 
fested States received plantings of parasites that did not occur there 
heretofore. There still remains a considerable amount of this work 
to’ be done before all of these beneficial species are liberated through- 
out the infested area. 

The temperature during the winter was extremely low in many 
sections of New England. On this account an enormous number of 
gipsy-moth egg clusters failed to hatch. This has resulted in a de- 
creased amount of defoliation from that of the previous year, par- 
ticularly in localities where the egg clusters were laid high on the 
trees and were not protected during the winter by snow or ice. 
Considerable defoliation by the gipsy moth has been observed in New 
Hampshire, south of Lake Winnepesaukee, and in the southwestern 
section of Maine. In parts of this region the trees were denuded 
over large areas. In many of these localities the wilt disease de- 
stroyed many of the larvee and parasites were abundant. There has 
been less defoliation in Massachusetts and Rhode Island than during 
the previous year. 


CEREAL AND FORAGE INSECT INVESTIGATIONS. 


W. R. Walton has continued in the leadership of the important 
work of this section. 

EUROPEAN CORN BORER.—In August, 1921, subsequent to my report 
of last year, the corn borer was discovered on the islands in Lake 
Erie immediately opposite Sandusky, Ohio. Scouting operations 
promptly showed that the insect had become established in small 
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numbers along the entire shore of the lake in New York, Pennsyl- 
vania, and Ohio. In Michigan it was also found in a few townships 
along the lake just south of Detroit. 

How the corn borer became established in this important territory 
is not definitely known, but there is circumstantial evidence that the 
moths may have been blown by the wind across Lake Erie from the 
intensely infested area immediately south of London and St. Thomas, 
in Ontario, Canada. The records of the Weather Bureau show that 
the prevailing winds blew rather constantly from that region during 
the flight season of the moths in 1921. In order to study the insect 
in this new area, a field laboratory has been established at Sandusky, 
Ohio, for the purpose of learning all the important facts which 
may in any way be used to combat the pest in this region. Stations 
as centers of scouting and certification of crops have been established 
at Cleveland and Toledo, Ohio. 

While injury to crops by the corn borer in the newly infested 
territory in Ohio and Michigan is not likely to become very evident 
for some time, perhaps not for several years, nevertheless the close 
proximity of this new infestation to the principal corn belt of the 
country makes it practically certain that the pest will reach that 
region by flight or otherwise within the next few years. 

The work of introducing the natural enemies of the corn borer 
from Europe has made rapid strides during the year. Experts 
located at Hyéres, southern France, have been almost constantly 
collecting and shipping insect parasites of the corn borer to America, 
where these have been assorted and reared, to be subsequently lib- 
erated in large numbers in the heavily infested regions of New 
England. More than 500,000 specimens of a single species of para- 
site have been liberated in this manner during the summer of 1922, 
and thousands of individuals of several other kinds have also been 
liberated in this region. The present plans of the bureau include 
the continuation of this work in order to insure, where possible, the 
establishment of all available beneficial insect enemies of the pest 
before it becomes widely distributed throughout the United States. 
With this in view, what promise to be successful steps have been 
taken to establish one species of these parasites on native corn borers 
in the South Atlantic and Gulf States, so that this enemy may be 
present and ready to attack the pest in case the European corn 
borer should spread to those regions. 

Many other lines of investigation are being followed out to find 
if possible sound means of control. ‘Some of these are modifications 
of farm practice, such as plowing under or burying infested stubble, 
weeds, etc., the feeding of infested forage to live stock, the effect 
of placing it in silo, and its preparation by machinery for ensilage. 
The use of chemicals as weed killers, to control the insect in weed 
areas, is being investigated with some success. The variation in the 
time of planting corn and the selection of varieties and the use of 
trap crops are being studied, and insecticides are being investigated 
as well. Every possible line of research which may lead up to means 
of control is being followed up. 

A reduction of $75,000 which was made in the appropriation for 
the fiscal year ending June 30, 1923, will render difficult the proper 
carrying on of all the important work which ought to be done, espe- 
cially in view of the comprehensive scouting and other operations 
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which will be necessary under present conditions. Some of the 
States involved have agreed to aid in this work, and New York 
has in fact appropriated $25,000. 

The Dominion of Canada is heartily cooperating in this inves- 
tigation. 

THE sORGHUM MIDGE.—Since the publication in 1911 of a prelimi- 
nary report on investigations of the sorghum midge, it has been 
apparent that this pest is the limiting factor in the production of 
the grain sorghums in southern and western Texas and elsewhere. 
Investigations were begun two years ago, and we have now a simple 
and effective preventive method, based on agronomic and cultural 
practices, which promises almost complete relief from this formi- 
dable and wasteful pest. This will soon be given out to the growers. 

THE SO-CALLED GREEN BUG.—The entomologists of Kansas, Missouri, 
and Texas have been cooperating with the Federal field-crop insect 
investigators in conducting a survey in order to determine the status 
of the green bug in the region most subject to its ravages. The re- 
sults of this survey have shown conclusively that major outbreaks 
of this destructive wheat pest are dependent exclusively on the 
presence of volunteer grain, which permits uninterrupted breeding 
of the pest throughout the year. In northern Texas, where dry con- 
ditions prevailed last fall and no volunteer grain was available, the 
green bug was almost absent. In northern Oklahoma and south- 
central Kansas, however, where conditions permitted volunteer grain 
to flourish, there appeared destructive local outbreaks of the insect. 
which did considerable injury, especially to oats. It is proposed to 
make an annual survey like this and to forecast general outbreaks 
of the green bug for some months in advance. The remedy for the 
situation, however, obviously is for farmers to abandon the prac- 
tice of allowing volunteer grain to spring up and become perma- 
nent breeding places for this pest. 

GrassHopprrs.—As stated in last year’s report, the last session 
of the Sixty-sixth Congress ordered an investigation of methods for 
the control and destruction of grasshoppers, appropriating for this 
work the sum of $40,000, which became available on July 1 last. 
During the past year it has been found unnecessary to use more than 
$20,000 of this money. The results of the activities under this appro- 
priation have been the saving of crops in North Dakota and Wyo- 
ming alone in an amount to exceed $600,000. In the former State 
normal conditions now prevail. In addition to this, much work of 
a similar character has been done in Oregon, California, Arizona, 
and other States. An expert has also been stationed in northern 
Texas who has learned much that will be useful in case of grass- 
hopper increase. At the present writing outbreaks of large propor- 
tions are in progress in Montana and Wyoming. The bureau foresaw 
this and established a field laboratory at Billings, Mont., in April 
last, and has four experts on the ground busily engaged in aiding 
farmers and extension workers in combating the pest. The Federal, 
State, and Canadian entomological forces have formed an informal 
organization to aid in the work of controlling grasshoppers by 
adopting uniform plans of procedure. 

Tue Hessian riry—Thanks to the work of State and Federal 
entomological workers, the wave of Hessian-fly infestation of 1920-21 
has passed over the winter-wheat belt and has waned without inflict- 
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ing major injury to the crop. The results of recent surveys show 
the insect to be present in minimum numbers everywhere except in 
small areas where local conditions or slack farm practice have given 
it refuge. Progress has been made during the year in the study of 
the principal parasites of the Hessian fly, and publications reporting 
this work are in press. 

THE ALFALFA WEEVIL.—F urther progress has been made toward the 
economical control of the alfalfa weevil by dusting with arsenicals 
which will further simplify control and obviate the necessity of 
hauling water for spraying purposes in the arid regions where this 
pest occurs. It is hoped to publish this method in the near future. 
One of the parasites of the alfalfa weevil, imported from Europe 
before the war, is doing good work, and the weevil is being studied 
in south France with a view of importing other helpful parasites, 


STORED-PRODUCT INSECT INVESTIGATIONS. 


Investigation of this group of insect injuries has continued under 
Dr, E. A. Back’s leadership. 

INSECTS ATTACKING GRAIN AND GRAIN PRODUCTS.—The research 
laboratory at Orlando, Fla., established for the study of the biology 
of the corn or rice weevil under semitropical conditions, was dis- 
. continued during the past year. The Florida investigation yielded 
new and valuable scientific data that have appeared in printed form. 
The work has been moved northward to Washington, D. C., where 
similar studies of all grain pests are being made under different 
conditions of temperature and moisture. 

The laboratory at Thomasville, Ga., has been continued along the 
same lines as mentioned in my last report. While State and Fed- 
eral officials still estimate that weevils destroy approximately 10 per 
cent of the corn crop of the South, the work conducted from Thomas- 
ville as a center, and in cooperation with the Georgia Agricultural 
Experiment Station, has greatly improved conditions in the area 
concerned. 

Bran AND PEA WEEVIIS.—The biological studies of bean and pea 
weevils and the effect of cold storage and fumigation as remedial 
measures have received further attention at the Alhambra (Calif.) 
laboratory, but special emphasis during the past year has centered 
upon a study of varietal susceptibility and the relation of date of 
planting and harvesting to the degree of field infestation. Satisfac- 
tory progress has been made and reports are already available in 
printed and manuscript form. 

INsEcTs ATTACKING MEAT.—Our investigation of insects attacking 
meat, and particularly of the ham skipper and larder beetles, has 
been continued as a major project. Meat valued at over $1,000,000 
is annually condemned by the inspectors of the department on ac- 
count of infestation by these insects. Assistance is being given the 
Bureau of Animal Industry at its Beltsville farm along lines of con- 
trol which alone make possible the conduct of important experiments 
in meat curing, etc. Much information new to science is being se- 
cured. A paper summarizing important biological facts concerning 
the ham skipper has already been published. 

Driep-rruir mNsects.—An investigation of insects attacking dried 
fruits has been started during the past year with headquarters at 
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Fresno, Calif. At the time of this report the work has hardly 
passed its preliminary phases. 

EXPERIMENTS WITH WOODS OF INSECTICIDAL VALUE.—The experi- 
ments to determine the value of cedar chests, mentioned in my last 
report, have been brought to a satisfactory conclusion, and results 
are now available in published form. It has been found that while 
well-made cedar chests can not be depended upon to kill adult 
clothes moths and their eggs, nor the half-grown to full-grown 
larvee, they can be depended upon to kill the newly hatched and 
very young larve. At the request of manufacturers, other species 
of cedar, redwood, camphor, and other woods are receiving similar 
attention. , 

HovsEHop 1nsecrs.—Insects troublesome in homes, including par- 
ticularly the bedbug, clothes moths, carpet beetles, and silverfish, 
have continued to receive attention. During the past year special 
attention has centered upon the biology of clothes moths as affecting 
the brush and fabric industries. Valuable information has been ob- 
tained. The work has not received the attention it deserves, through 
lack of funds. A special bulletin dealing with fabric pests has been 
prepared and submitted for publication. 

CoLD STORAGE FOR THE PREVENTION OF LOSS BY INSECTS.—An inves- 
tigation into the effect of cold-storage temperatures upon the life 
of insects in commodities has been started and already is yielding 
beneficial results. This is a relatively new field of investigation. 
Experiments already completed indicate the value of cold storage 
for the destruction of bean and pea weevils in beans. All stored- 
product pests are being made the subject of investigation in con- 
nection with cold temperatures. A progress report has already been 
read before the American Association of Ice and Refrigeration, 
which has offered the hearty cooperation of its members. 

Fumigation work.—The investigation of the value of fumigation 
in the prevention of losses through insect attack in warehouses con- 
tinues to be an important phase of the work of the bureau. Indus- 
tries throughout the country are calling upon the department con- 
tinually for information regarding the protection by fumigation of 
stocks of raw wool, grain, grain products, beans, cowpeas, candies, 
meats, hides, brushes, fabrics, furniture, and a long array of other 
susceptible raw and manufactured products. 

INSPECTION AND INTELLIGENCE SERVICE.—The cooperation with the 
Army and Navy has been continued in the way indicated in my last 
year’s report. This service during the past year has been directed 
more largely toward furnishing the Army and Navy with informa- 
tion regarding the susceptibility of various fabrics to moth attack. 
This work has been conducted at Washington, the laboratory main- 
tained during and since the war at the Army Supply Base at Brook- 
lyn, N. Y., having been discontinued during the past year. 


TROPICAL AND SUBTROPICAL FRUIT INSECTS. 


This work has been carried out under the direction of Dr. A. L. 
Quaintance, in cooperation, in certain cases, with the Federal Horti- 
cultural Board. 

INSECTS AFFECTING CITRUS FRUITS IN CALIFORNIA.—The experiments 
under way for the control of the citrus red spider at the Alhambra 
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station continued through the growing season of 1921 and confirmed 
earlier conclusions of the superiority of a distillate cresylic acid soap 
emulsion spray. Further progress was made in the investigation of 
liquid hydrocyanic-acid gas. 

In the southern San Joaquin Valley, in cooperation with the en- 
tomologist of the California Fruit Growers’ Exchange, experiments 
were made to determine the comparative merits of dusting and spray- 
ing for the citrus thrips. The dusting method was found to be de- 
cidedly inferior to spraying. 

Crrrus-FRUIT INSECTS IN FLortmpA.—At the Orlando, Fla., station 
work on the rust mite has been continued throughout the year. This 
project has proven to be a most intricate one, as it has been very dif- 
ficult to determine the host plants of the mite or satisfactorily to 
study its life history. Methods for rearing the rust mite, however, 
have now been developed and new facts relating to its life history 
discovered which bear directly on methods of control. Several 
forms of sulphur have again been tested against the mite, and the 
merits of sulphur dusts in comparison with liquid sulphur sprays 
determined. Continued progress has been made in the use of Bor- 
deaux-oil emulsion spray for the simultaneous control of citrus dis- 
eases and insects, as mentioned in the last report, the work being 
carried out in cooperation with the Bureau of Plant Industry of this 
department. Experiments are in progress to develop an adhesive 
for sulphur, so that if possible it will remain on citrus foliage a 
much longer period than at present. 

INVESTIGATIONS OF INSECT-KILLING FUNGI.—Studies of insect-killing 
fungi in Florida, especially in relation to their value in the control 
of citrus insects, were made. Further information has been obtained 
concerning the fungus diseases of the citrus mealybug. This knowl- 
edge will be of distinct advantage to growers, and it is hoped will 
save them material expense by eliminating the very unsatisfactory 
remedial measures employed in the past. While the fungus has not 
as yet been cultivated on artificial media, it can be disseminated by 
means of distributing infested insects. The mealybug can be reared 
in quantity on potato sprouts, infected with the disease, and readily 
distributed to citrus growers. As stated in the last report, fungus 
parasites of the rust mite have been discovered and further knowledge 
concerning them secured. It is believed that one of these fungi can 
be grown artificially and thus be utilized at times when it will do 
most good. The fungus will supplement the use of sulphur sprays, 
especially in early spring, when for any reason these treatments can 
not be given. Further experiments in the use of fungus parasites 
of the white fly and purple scale have shown that by spraying with 
a spore solution, largely during the crawling stages, a mortality of 
about 85 per cent can be obtained if the host plant is in some way 
protected from rains after treatment. The discovery of the desir- 
able stage of the insects at which to make the application of the spore 
mixture points out the need of a medium which will serve to stick 
the spores to the leaves and insects in spite of rains. 

INSECTS AFFECTING MANGO, GUAVA, AND OTHER SUBTROPICAL FRUITS.— 

- Investigations of these insects have been continued, with headquar- 
ters at Miami, Fla. Biological studies of the avocado white fly, 
Trialeurodes floridensis, have been completed. Various parasites 
have been found which attack the species, some of which have been 
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studied. An efficient spray schedule with insecticides has been deter- 
mined for the control of this pest. Much additional information 
concerning the life history of the pyriform scale, Protopulvinaria 
pyriformes, a pest of avocado trees, has been obtained and a report 
on this work will be prepared in due time. Particular attention has 
been given to experiments in the control of the papaya fruit fly, 
Toxotrypana curvicauda, Several acre plats of papayas have been 
under observation where various methods of treatment were in prog- 
ress. The tests have included the use of poisoned baits, barriers, bag- 
ging, various oils, etc. Several bulletins reporting on the work 
of this project have been issued during the year, as the “Avocado 
red spider”; “The avocado, its insect enemies and how to combat 
them”; “Insects injurious to the mango,” etc. Experiments are 
under way at Homestead, Fla., in developing control for the avo- 
cado mealybug, also known as the coconut mealybug (Pseudococcus 
nipae). This is a serious pest of the avocado in certain regions, 

INVESTIGATIONS OF THE MEDITERRANEAN FRUIT FLY AND THE MELON 
rLy.—The work during the past fiscal year at the bureau’s labora- 
tory at Honolulu, Hawaii, may be divided into three general parts, 
namely, plant quarantine enforcement, Mediterranean fruit-fly para- 
site investigations, and methods of control of bruchids attacking the 
algaroba bean, 

The enforcement of plant-quarantine regulations is done in coop- 
eration with the Federal Horticultural Board, and consists mainly of 
inspection of fruits and vegetables for shipment to the mainland and 
supervision over plantations and packing sheds. Details of this 
work will be found in the report of the chairman of the Federal 
Horticultural Board. 

The fruit-fly parasitism investigation has consisted chiefly in ob- 
taining daily records of parasitism by each of four species of intro- 
duced parasites. These records have been summarized and will show 
the amount of control exerted by these parasites and the degree of 
infestation of various fruits by the fly. 

Four species of bruchid parasites have been reared and Lberated. 
They were brought from Texas to Hawaii in July, 1921, with the 
result that one of them (Lariophagus texanus) has been well estab- 
lished in the field, having been recovered from many localities. Much 
information has been secured on the degree of control exerted over 
Bruchidae in algaroba beans by an egg parasite, Uscana semifumi- 
pennis, and a larval parasite, Heterospilus prosopidis, which have 
been in Hawaii for some years. 

INVESTIGATIONS OF FRUIT FLIES AND OTHER TROPICAL AND SUBTROPI- 
CIAL FRUIT INSECTS IN THE CANAL Zone.—Work has been con- 
tinued at this field station. Close survey is maintained of injurious 
insects of the region, especially to detect those recently established. 
Particular attention was given during the year to the avocado weevil, 
Heilipus perseae, and the avocado-seed insect, Stenoma catenifer. 
The citrus black fly, Alewrocanthus woglumi, has received major at- 
tention among the citrus insects, and data are available for a second 
report on this important pest, dealing with biology and control. The 
insect is continuing to spread and constitutes a dangerous source of 
introduction into the citrus States. The insect enemies of the mango 
und papaya and the coconut palm have been studied. Attention has 
constantly been directed to locating as many fruit flies as possible, 
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but thus far only four species have been obtained. No fruit flies have 
been bred from avocadoes, nor has any suspicious fruit been seen. 

SrupIEs OF GREENHOUSE INSECTS.—The strawberry rootworm, which 
is a serious pest of roses under glass, has continued to receive a 
large amount of attention, the work being done in cooperation with 

the Pennsylvania State Department of Agriculture, with headquar- 
ters at Doylestown, Pa. The life history of the pest has been fairly 
well worked out and experiments in control have progressed to a 
point to warrant the issuance of recommendations. Fumigation 
with hydrocyanic-acid gas at the rate of 14 to 2 ounces per 1,000 
cubic feet of space is not only suitable for a single unit type of house, 
but by using heavy muslin curtains the gas may be confined to any 
section of an open-range house. A number of open-range houses, 
involving 33,000 rose plants, have been fumigated consecutively at 
the above rate with a mortality of beetles of about 97 per cent, and 
no injury whatever to the plants was to be noted from the treatment- 
It has also been ascertained that the rose beetle can be reduced to a 
negligible quantity by keeping beds free from mulch, manure, and 
dead leaves during the winter months if persistent hand picking of 
the beetles is resorted to during the latter part of the summer. Fur- 
ther studies of the bulb mite, Rhizoglyphus hyacinthi, have been 
made, including tests of numerous insecticidal materials. Para- 
dichlorobenzene proved to be most effective in killing the mites. 
During the fiscal year studies of the greenhouse leaf-tyer have been 
concluded and a control program worked out, involving a combina- 
tion of remedies directed progressively against the several stages, 
beginning with the adult. 

In cooperation with the superintendent of the United States Bo- 
tanic Garden, important experiments have been carried out to 
determine the practicability of frequent fumigation of greenhouses 
with hydrocyanic-acid gas in order to keep the greenhouses free from 
such common insects as white flies, etc. No permanent injury fol- 
lowed, and the houses were kept virtually free of pests by the 
treatment given. The results are of much importance to florists 
as indicating the desirability of adopting the practice of frequent 
fumigation with reduced strengths of gas as a means of keeping 
under subjection their injurious insect pests. 

THE CAMPHOR SCALE.—Progress has been made in the investigation 
and control of the camphor scale, Pseudaonidia duplex, in coopera- 
tion with the Louisiana State Department of Agriculture and the 
administrative authorities of the city of New Orleans. The dis- 
tribution of the insect was ascertained to be more general than anti- 
cipated at first, demonstrating the impracticability of an eradication 
program. Special-attention was given during the year, with funds 
supplied largely by the State of Louisiana and the city of New 
Orleans, to large-scale spraying operations to protect valuable shade 
trees along the streets and in the parks. This work served as an 
object lesson to many citizens in New Orleans, and, along with 
other educational effort in progress, it is believed will serve to in- 
duce property owners to undertake spraying operations to protect the 
trees on their own account. The camphor scale has also been found 
at Hattiesburg, Miss., and quite recently at Grand Bay, Ala. These 
outbreaks have been investigated and proper State authorities ad- 
vised of the occurrence of the insect within their States. Begin- 
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ning the latter part of the fiscal year, when Federal funds became 
available, a laboratory for a careful study of the camphor scale was 
established in New Orleans. 


VEGETABLE AND TRUCK-CROP INSECT INVESTIGATIONS. 


Work on this project has continued under the direction of Dr. F. 
H. Chittenden. The great economic importance of the Mexican bean 
beetle, its sudden appearance, and rapid dissemination in the South- 
ern States have caused a large portion of the work on this general 
project to be devoted to it as a subproject. 

THe MEXICAN BEAN BEETLE.—At the beginning of the fiscal year 
(July 1, 1921), the Mexican bean beetle was known to be pres- 
ent in 83 counties of the 5 \States of Alabama, Georgia, Tennessee. 
South Carolina, and Kentucky. Continued scouting during late 
summer disclosed its presence in 111 counties in 6 States, North 
Carolina being added to the infested list. Everything points to the 
fact that the beetle is even more at home in its new environment 
and is more prolific and more destructive than in the West and 
Southwest. No scouting to follow the insect’s spread during the 
early summer of 1922 has been possible, but reports of injury indi- 
cate that the beetle passed the winter successfully over most of 
the territory infested last year. The largest number of complaints 
came from the northern part of the previously infested area, indi- 
dating that a rapid spread to the north may be expected. Growers 
are now complaining of injury by the bean beetle in districts in 
which the insect could be found only by careful inspection last sea- 
son. Extensive field experiments with most available insecticides 
have been continued in cooperation with the Alabama Agricultural 
Experiment Station. It appears that the application of arsenicals 
to bean plants in the southeastern United States is more hazardous 
than in the West and Southwest. A commercial basic lead arsenate, 
used as a dust or as a wet spray, at the rate of 14 pounds to 50 gallons 
of water, ranks first among arsenical applications. Standard lead 
arsenate is too injurious to haan foliage. Calcium arsenate and zine 
arsenite ‘are injurious when used as dusts undiluted. Calcium ar- 
senate, however, can be used effectively and with relative safety as a 
dust when diluted with 9 parts of hydrated lime. The insect is be- 
ing carefully studied in the field. In 1921 a maximum of four gen- 
erations was obtained and in this section the insect requires at least 
two generations to maintain itself, while in the West and Southwest 
one full generation and a partial, or smaller, second generation are 
the rule. Experiments have been successfully performed to determine 
the flight of the beetle. Marked beetles have been taken 5 miles 
from the point of liberation within a few days. The beetle migrates 
to woodlands and spends the winter under pine straw and leaves in 
protected places, a high percentage of survival having been noted. 
Of new host plants, cowpeas, beggar weed, alfalfa, and sweet clover 
are notable, beggar weed seeming actually to be preferred to other 
hosts than the garden bean. A substation has been established at 
Thomasville, Ga., in cooperation with the Georgia State Board of 
Entomology, for the study of the insect under extreme southern con- 
ditions. A hibernation cage containing 18,000 beetles was placed on 
Lookout Mountain. Tenn.. and interesting comparisons have been 
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gained between these rather severe conditions, which correspond to a 
sea-level latitude much farther north, and conditions at Thomasville, 
Ga., near the Florida line. It seems probable from these studies 
that the Mexican beat beetle will be able to extend its range over a 
very large part of the continental United States. Careful studies 
have been made of the possibilities of natural control. A number of 
new predacious enemies have been observed, but none has been effec- 
tive. An expert is engaged in searching for parasites of the insect 
in Old Mexico. 

OTHER INSECTS INJURIOUS TO BEANS AND PEAS.—Work on the con- 
trol of the pea aphis was continued in California, with especial at- 
tention to cannery peas. Nicotine dust was found impracticable 
because of unfavorable weather conditions, but spraying proved 
satisfactory, the formula of three-fourths pint of nicotine sulphate 
and 8 to 10 pounds of soap to 100 gallons of water being more 
effective than the formula previously used, i. e., 1 pint nicotine sul- 
phate and 4 pounds soap. With the use of a large, power-driven 
outfit covering 6 rows at a time, 12 acres a day were covered, and 
probably 18 acres a day can be reached with some improvements. 
The total cost of spraying, using 100 gallons to the acre, was about 
$2 per acre for material and labor. Life-history studies of the beet 
army worm (Laphygma exigua) on peas show a possible maxi- 
mum of 5 generations a year in southern California, although 
ordinarily only 4 occur. Although the young worms feed inside 
the terminal clusters under a weblike covering, making it difficult 
to reach them with a spray, a satisfactory method of control was 
obtained by spraying with lead arsenate, 3 pounds to 100 gallons 
of water. Work-on the bean fly or seed-corn maggot has been the 
subject of research in New Jersey for several years past and has 
just been completed, embracing a thorough study of the biology 
and life history and a knowledge of its breeding habits during the 
summer months. The bean leaf-beetle and bean aphis are also being 
studied in different regions. 

SWEET-POTATO WEEVIL ERADICATION AND contTROL.—The_ sweet- 
potato weevil eradication campaign in _Alabama, Mississippi, 
Georgia, and Florida is continuing as heretofore, and the expected 
progress in Baker County, Fla., and Charlton County, Ga., is being 
made, the number of infested farms and the infestations having 
been lowered to such a degree that the large commercial areas sur- 
rounding are now no longer threatened. All sweet potatoes on 
the infested properties are carefully checked and disposed of under 
the supervision of inspectors. Although no weevils have been 
found in Charlton County during the past year, measures are being 
continued on all suspicious properties, and the systematic inspec- 
tion prevalent over the entire area is being facilitated by better 
cooperation with the growers than ever before. New projects in 
Polk and Hillsboro Counties, Fla., based on different plans of eradi- 
cation, are being followed. It is as yet too early to give any 
definite information on results. With the elimination of the wee- 
vils from the three districts above mentioned, the State quarantine 
forces should be able to protect the sweet-potato industries of their 
respective States. In Alabama no weevils have been found in the 
area formerly known to have been infested. In Mississippi very sat- 
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isfactory progress is being made in Pearl River, Hancock, and Har- 
rison Counties. New infestations, however, have developed in Jack- 
son and George Counties. The hearty and thorough cooperation of 
the plant boards of Alabama, Mississippi, Georgia, and Florida has 
materially facilitated the progress of the eradication campaign. 

INSECTS DESTRUCTIVE TO CABBAGE AND RELATED CROpS.—Lead arse- 
nate and Paris green sprays and laundry soap added as a spreader or 
“sticker ” for the control of the common cabbage worm have proved 
effective. Preliminary experiments were made with nicotine dust 
for the flea-beetles which are specific enemies of cruciferous plants 
in Louisiana, with encouraging results. Nicotine dust was also 
applied effectively in the District of Columbia and vicinity and 
in New Jersey for cabbage flea-beetles, with the result that it killed 
all with which it came in contact, but, since these insects are ex- 
tremely active and hop and fly readily, it is difficult to give a definite 
statement as to results. The various plant-lice or aphids which at- 
tack cole crops, including the cabbage aphis, turnip aphis, and spinach 
aphis, have been found to yield to dusting by nicotine, which kills 
a very high percentage. 

INSECTS INJURIOUS TO POTATO AND RELATED CROPS.—Experiments on 
the potato leafhopper, the cause of potato “ hopperburn,”’ have been 
continued under abnormal weather conditions, and a clear-cut in- 
fluence of the treatment upon foliage conditions and vield was less 
evident than in former years. Three types of experiments, cover- 
ing effective planting dates, effective number of sprayings, and re- 
sistant seed selection, were carried on, and commercial experiments on 
a large scale in several northern counties of Wisconsin are now 
under way, with a view to ascertaining the variations in treatment 
necessary on different soil types and under various climatic con- 
ditions. Farmers’ Bulletin No. 1225, entitled “The potato leaf- 
hopper and its control,” has been issued and covers the subject in a 
practical way to date. Work on the potato aphis is nearing com- 
pletion, and additional facts have been learned in regard to the 
life history and contro] of the spinach aphis, the tarnished plant-bug, 
and flea-beetles on potatoes and related crops. 

THE STRIPED CUCUMBER BEETLE.—The control of the striped cucum- 
ber beetle from a practical standpoint has been brought near comple- 
tion through the excellent results obtained by nicotine dusts. A 
preliminary report has been published showing how this, our most 
destructive pest of seedling cucumbers, can be controlled by the use 
of a dust containing 1.6 per cent nicotine. In Wisconsin a com- 
bination of nicotine-Bordeaux dust, prepared by spraying nicotine 
sulphate on powdered monohydrated copper sulphate and lime, 
secured even better killing than did the nicotine-kaolin and lime 
mixture, apparently evolving nicotine more slowly and hence acting 
over a longer period than the usual mixture. The method of appli- 
cation is of the greatest importance to obtain the best results. A 
good volume of dust thrown quickly and with force to drive the 
beetles from cracks in the soil about the plants and to reach active 
individuals which escape by flight has been found necessary. 

STRAWBERRY AND BLACKBERRY INSECTS.—Work on the strawberry 
leaf-roller in New Jersey has been completed during the fiscal year. 
It embraces a thorough study of the insect’s biology in its occurrence 
in that State and methods for its control. Certain parasites reared 
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and studied have proved of considerable economic importance. The 
addition of a spreader, such as lime, gelatin, or fish-oil soap, was 
determined to be essential in control by arsenicals, since on straw- 
berry foliage the under surface, which must be reached in order to 
poison the insect, is strongly pubescent and ordinary sprays applied 
without a spreader tend to collect in drops instead of giving an even 
coating. Spraying should be applied as soon as the eggs hatch, be- 
cause later the larve construct protective tents or roll the leaves. 
Burning and cleaning the fields as soon as the crop is removed is 
also a measure of importance. A report covering this work is avail- 
able as a bulletin. Observations and control experiments on the 
strawberry weevil were continued in the Chadbourn (N. C.) district. 
The strawberry leaf-beetle (/Zaltica litigata) was the cause of con- 
siderable concern in Louisiana, where nicotine dust proved effective. 
Life-history work on this species has been begun. 

SuGAR-BEET INsEcTs.—Work on the curly-top leafhopper in co- 
operation with the Bureau of Plant Industry has continued. The 
exact limits of overlapping generations have been the subject of 
cage experiments, and one year’s breeding work has been completed. 
Particular attention has been given to the native flora which might 
serve as reservoirs for curly-top virus and the relation of filaree and 
Chenopodium murale is also being investigated. The production 
of resistant seed at Riverside, Calif., through the medium of inocu- 
lated stecklings is developing some promising features. Although 
the plants are inoculated from one to three times, a large percentage 
of the best selections show normal growth. 

NICOTINE DUST AS A MEANS OF INSECT CONTROL.—In previous para- 
ereele mention has been made of the value of this insecticide and 

eterrent for specific insect pests affecting vegetable and truck crops. 
It is hoped that a dust will be developed from which all of the 
nicotine will be available, since, as at present manufactured, a certain 
proportion of the nicotine: is unavailable, with consequent waste of 
expensive material. 
. GENERAL TRUCK-cROP INSECTS.—The Porto Rico mole cricket, re- 

cently introduced into South Carolina, has been the subject of experi- 
ment with poisoned baits with excellent success. The results of 
several years’ work on blister beetles, important enemies of vegeta- 
ines cee truck crops in the West, have been completed and pub- 
ished. 


SOUTHERN FIELD-CROP INSECT INVESTIGATIONS. 


Investigations of insects affecting southern field crops have been 
continued under the direction of Dr. W. D. Hunter. 

Corron 1nsecrs.—As in preceding years, the work has been cen- 
tered around the further development of the process of controlling 
the boll weevil by dry calcium-arsenate dust. Studies in the appli- 
cation of this poison were continued at the various field substations 
under the direction of the Delta Laboratory. Plat tests were car- 
ried through to completion in Mississippi, Alabama, Texas, Georgia, 
and South Carolina. Much valuable information was obtained in 
this way as to the modifications of the poisoning system necessary 
to successful weevil control under varying conditions and in widely 
separated cotton-growing regions. It was found that in most cases 
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the system can be adapted in a way to make poisoning profitable 
under these different conditions on land which normally produces 
one-half bale or more per acre. Much valuable information was se- 
cured also on the exact limitations of profit in boll weevil poisoning. 

The development of dusting machinery has been continued. There 
are now over 40 different machines on the market, practically all 
of which were previously tested at the Delta Laboratory. Progress 
is being made on the development of new types of machines suited 
to conditions for which no machines are at present available. This 
has resulted in the recent appearance on the market of the so-called 
saddle gun or mule-back gun. While this machine is still in the de- 
velopmental stage, apparently it has much promise of usefulness. 

The studies on the quality of the various types of calcium arsenate 
on the market have been considerably elaborated and a cooperative 
project inaugurated with the Bureau of Chemistry. Methods of 
manufacture are being studied in order to determine the causes of 
variations in the completed product in relation to its adhesiveness, 
ease of distribution over the plant, etc. The investigation undoubt- 
edly is leading to a considerable change in methods of manufacture 
and a much improved product. 

The chemical inspection is being continued as in the past in co- 
operation with the Federal Insecticide and Fungicide Board. This 
includes both the examination of unofficial samples of calcium arse- 
nate submitted by county agents and the study of official samples 
taken by inspectors employed by the Insecticide and Fungicide 
Board. In connection with the latter type of inspection, evidence 
for court cases is secured whenever the material is found to be unfit 
for use. 

Studies on the deterioration of stored calcium arsenate extending 
over a period of several years have just been completed and a manu- 
script on the subject has been prepared for publication. The inves- 
tigation has led to important modifications in the kind of containers 
recommended for the shipment of calcium arsenate, and has done 
much to standardize the supply. These studies also were made in 
cooperation with the Insecticide and Fungicide Board. 

An interesting development of boll-weevil poisoning is the fact 
that in some localities the use of calcium arsenate so reduces the 
natural enemies of the cotton aphis that the latter becomes seriously 
injurious to cotton. Investigations are being conducted to determine 
the best method of control of the cotton aphis in connection with 
control of the boll weevil. Studies are also being conducted bearing 
on the relation between the use of calcium arsenate and the possible 
incidental control of the bollworm. 

Tozsacco insecrs.—The most important addition to tobacco horn- 
worm control has been the perfecting of a tandem-wheel shaftless 
type of one-mule two-row duster for the application of insecticides 
to the tobacco plant. The work was begun two years ago and was 
mentioned in the annual report of last year. Since that time more 
than 200 acres have been dusted with the experimental model with 
much better results than could have been obtained with hand dusters. 
As much as 18 acres has been dusted in a single day, about three 
times as much as could have been done with a hand duster. A pat- 
ent to be dedicated to the public has been applied for, and already 
one of the older manufacturers of dusters has begun the construction 
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of experimental models of this type of machine. The advantages 
of the shaftless type over the shaft type of two-row duster lie in the 
fact of the lower center of gravity and the fact that it can be turned 
in half the space required by the shaft type. It is also thought that 
the cost of construction will be less than that of the shaft duster. 

The most severe outbreak of crambids (“screw worms”) on record 
for this region occurred this year. Many tobacco fields had to be 
almost completely reset twice. A large number of other fields were 
so badly infested that two and even “three heavy replantings were 
necessary. Two species were about equally concerned in the injury, 
Crambus caliginosellus and Acrolophus popeanellus. A poisoned 
bait containing an attractant, the first direct remedy on record, was 
found to give a control of 88 to 89 per cent on caliginosellus in some 
experiments and a control of 86 to 93 per cent in other experiments. 
However, further experimentation is necessary before exact methods 
of application should be advised. 

The work upon the life history of the tobacco flea-beetle at Quincy. 
Fla., mentioned in the last report, has shown very satisfactory 
progress. In addition to three generations in direct line, the number 
of larval instars has also been determined and control work has been 
continued and improved upon. The tobacco thrips were scarce again, 
and nothing more than preliminary experiments with nicotine dusts 
could be performed. 

A preliminary survey of the tobacco-insect problems of the Burley 
tobacco belt has been made, and a great lack of adequate and eco- 
nomical methods of control found. Ar rangements have been made 
for a few large-scale field experiments upon hornworm control in 
this region. 

SUGAR-CANE AND RICE INsECTS.—The tachinid parasite, introduced 
from Cuba and released upon various plantations for the purpose of 
controlling the sugar-cane borer, was found in the fall of 1921 on 18 
plantations scattered throughout the sugar parishes of Louisiana. 
Upon 17 of these plantations it had endured one winter, and in one 
place it had lived over two winters. It is expected that the parasite 
will increase at these centers and gradually spread over the entire 
sugar section. 

In addition to the Cuban parasite, specimens of a braconid para- 
site brought to this country from southern France to control the 
European corn borer were sent to the sugar-cane insect laboratory at 
New Orleans. It was not known whether they would attack’ the 
sugar-cane moth borer, but they were found to do so readily and to 
breed on it successfully. These parasites are at present being released 
at only one plantation, but it is planned to release them generally 
if favorable results are obtained upon this plantation. 

Control work on the moth borer is not confined to parasite intro- 
duction, but experiments are being conducted with various chemi- 
cals to test their efficiency in killing the larve in the seed cane after 

-plantthg. This work includes tests with paradichlorobenzene, 

which has given good results in control of the peach-tree borer. A 
number of chemicals no: previously used as insecticides are being 
tested. 

A new lepidopterous larva, boring in sugar cane, has been found 
along the Mississippi coast. inspections having been made by an 
agent of this bureau cooperating with the Mississippi plant board. 
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It was found during the year that the sugar-cane moth borer also 
damages rice in Louisiana. It probably has been confused hereto- 
fore with the rice stalk- borer, which resembles it closely. An in- 
vestigation of these two pests in their relation to the rice crop has 
been started. 


INSECTS AFFECTING THE HEALTH OF MAN AND DOMESTIC 
ANIMALS. 


SCREW-WORM AND BLOWFLIES.—The investigations on this project 
have been continued in cooperation with’ the Bureau of Chemistry 
and the Texas Agricultural Experiment Station. Extensive experi- 
ments have been carried out at several points in Texas to find if 
possible some satisfactory repellent which may be used to keep 
screw-worms and blowflies off wounds on animals until they have 
healed. This has required the testing of a great many substances 
and many repetitions of the tests. Several very promising chemi- 
cals have been found which are to be given extensive tests under 
range conditions. Attention has been given to finding a less ex-. 
pensive and more stable material than chloroform for killing screw- 
worms and wool maggots. 

It has been conclusiy ely demonstrated that the use of the fly- 
trap designed by the bureau, in conjunction with carcass destruc- 
tion, is a very effective method of reducing screw-worm and wool- 
maggot troubles in the Southwest. Experiments have been con- 
tinued to find effective dry baits which can be carried on horseback 
in concentrated form for use in flytraps on the range. Dried egg is 
giving excellent satisfaction and is more generally available and 
more “pleasant to handle than dried intestinal mucus, which was 
introduced by the bureau three years ago. 

WaRPLE OR GRUB. 1 the warble or grub of cattle have 
been continued along lines similar to those reported upon last year. 
Considerable attention has been given to further studies of the hfe 
history and seasonal history of the northern warble, Zypoderma 
bovis, in New York. Further steps have been taken to prepare 
the people of that section for extensive control work. While the full 
extent of damage from this pest is not generally recognized by the 
stockmen and dairymen, they all admit “that control or eradicative 
procedure is well warranted. It is believed that such procedure is 
feasible, as the insect restricts its attack to cattle. It is present in its 
later larval stages under the hide along the backs of cattle during 
a few months only of each year, and in this situation it can be de- 
stroyed with certain treatments, such as the application to the open- 
ings of iodoform 1 part to petrolatum 5 parts. The principal 
features in the life and seasonal history of the two species of warbles 
have been determined with sufficient exactness to make it possible to 
proceed with tests of control methods on a considerable scale. 

Lick AFFECTING LivE stocKk.—Studies of the life histories of the 
lice, especially goat lice, have been in progress during the winter 
months, and experiments in cooperation with the Texas “Agricultur al 
Experiment Station are under way to determine the best. procedure 
to follow in order to insure complete destruction of all lice by dipping. 

Insecricipn srupies.—Further tests with the little-known insecti- 
cide derris have been carried out and the results published. This 
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material has been found to be very effective for use in the dust form 
against lice of cattle and other domestic animals, as well as against 
fleas. The finding of an effective dry treatment for lice is a matter 
of much importance to the dairymen and stockmen of the North, 
where the use of sprays or dips is hazardous during the winter, when 
the lice usually become most troublesome. Thousands of dollars are 
spent each year for lice powders, and) many of these are entirely 
ineffective. 

INSECTS AFFECTING THE HEALTH OF MAN.—The investigation of ma- 
laria mosquitoes at Mound, La., has been continued during the year 
and combines a general biological study of the local species with 
observations on the effect of certain control measures instituted by 
the International Health Board. 

The field covered by the biological investigation includes: (1) Lar- 

val studies—principal breeding : areas, conditions favoring maximum 
production, normal emergence from unit areas, distance from source 
to food supply; (2) adult studies—normal abundance around dwell-’ 
ing houses, monthly and seasonal variations in abundance, distance 
of - flight, and dispersion of adults; (3) natural control—studies of 
insect, plant, and fish enemies; and (4) dissection of adult Anopheles 
to determine percentage of infected mosquitoes in nature and their 
distribution. 

The study of experimental control measures carried out in coopera- 
tion with the International Health Board includes: (1) An experi- 
ment to determine the effect of collections of adult mosquitoes inside 
houses; (2) effect of screening the ordinary tenant house upon ma- 
laria incidence and Anopheles abundance; (3) effect of clearing and 
impounding a 3-mile section of a natural bayou; and (4) ) effect of 
moving tenant houses to’ more favorable locations, an investigation 
which includes a general study of the influence of location on malaria 
incidence and Anopheles prevalence. 

During the year a series of enlarged photomicrographs of different 
stages of malaria infection in the mosquito host was exhibited at the 
Hot Springs (Ark.) meeting of the Southern Medical Society. A 
preliminary paper on nor mal abundance of Anopheles around tenant 
houses was read before the New Jersey Mosquito Association and 
published in the proceedings of their society. 


INSECTS AFFECTING FOREST RESOURCES AND SHADE TREES. 


This work has been continued under the direction of Dr. A. D. 
Hopkins. 

INSECTS AFFECTING FOREST TREES.—The work at the field stations in 
California and Oregon, and in the northern and southern Rocky 
Mountain States hag been almost entirely in response to requests by 
the Forest Service, National Park Service, and private owners for 
examination and report on infested timber and cooperation in con- 
ducting control projects. 

THE SOUTHERN OrrGON-NORTHERN CALIFORNIA CONTROL PROJECT.— 
One of the most extensive control operations against a tree-killing in- 
sect ever undertaken is that of the southern Oregon—northern Cali- 
fornia cooperative control project. Continued and increasing depre- 
dations by the western pine beetle on the yellow-pine timber on more 
than 1,300,000 acres of National Forest, Indian reservation, and pri- 
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vately owned lands in Klamath County, Oreg., and Modoc County, 
Calif., led to a combined request for a survey and report by this 
bureau. Following the report Congress appropriated $150,000 to be 
expended by the Departments of Agriculture and Interior, in co- 
operation with private owners and the State of Oregon, in conduct- 
ing control operations on this area under the supervision of repre- 
sentatives of this bureau through a board of control. A cooperative 
organization was effected under an agreement between the two de- 
partments—Agriculture and Interior—and the private owners rep- 
resented by the Klamath Forest Protective Association. Control crews 
and camps were organized and work was started in May and com- 
pleted June 15, 1922. Seven thousand and seventy-nine infested trees. 
representing 6,672,490 board feet, on an area of 68,620 acres, were 
felled and barked, and the bark burned. at a total cost of $30,433.63. 
Approximately $4,000 has been expended on this project from the 
bureau allotment and a considerable amount was expended in making 
preliminary surveys from the regular appropriation for forest in- 
sect investigations. 

Tur ANTELOPE CONTROL PROJECT.—The Antelope project is located 
in northern California on privately owned lands; the cost of the 
work was paid by the owners, and the supervision was by a repre- 
sentative of the bureau at the Ashland, Oreg.. station. On this area 
3,200 trees were treated in 1921 and 1,765, on about 10.500 acres, were 
treated in 1922. 

Tue SAN JOAQUIN RESEARCH AND CONTROL FROJECT.—The San Joa- 
quin project in California includes both research and control work 
in cooperation with the Forest Service. The principal control work 
was completed in 1919, but experiments and studies, with reference 
to methods of maintaining control, have been continued from our 
field station at North Fork, Calif. 

FIGuEROA CONTROL PROJECT.—This project is in the Santa Barbara 
National Forest, Calif., and was conducted in cooperation with the 
Forest Service. Sixty-four trees infested by the western pine beetle 
on 2.400 acres were treated, at a cost of $200 to the Forest Service 
and about the same to this burean. 

ArrownHnap LAKE CONTROL PROJECT.—This project is located in the 
San Bernardino Mountains of California, embracing an area of 
about 5,000 acres of privately owned and about 3,000 acres of Na- 
tional Forest land. The work was conducted by the private owners 
under the supervision of representatives of this bureau. Twenty 
yellow pine and 44 Coulter pine trees infested with the western pine 
beetle were treated, representing a volume of 77,030 board feet, at 
a cost to the private owners of $304. 

Granp Canyon—Karpapn Conrrot Prosecr.—This is a cooperative 
project between the Forest Service, Park Service, and Bureau ot 
Entomology, on an area 8 by 28 miles, in the Grand Canyon Na- 
tional Park and Kaibab National Forest, Ariz. Five thousand six 
hundred and eighty-three pine trees, representing over 1,000,000 
board feet, infested by the Black Hills beetle were treated, at an 
approximate cost of $7,150 to the Forest Service, $1,180 to the 
Park Service, and $2,700 to the Bureau of Entomology. 

SURVEYS AND REPORTS.—In addition to the responses to requests for 
surveys and reports on Government and privately owned timber 
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included in the above-mentioned control projects, the following made 
during the year may be mentioned: 

Six national-park areas in Idaho and two in Montana were exam- 
ined and reported upon for the Forest Service, one for Forest 
Service and private owners, one for private owners in Idaho, and 
one for the Klamath Indian Reservation in Oregon. These surveys 
showed that in Idaho and Montana the infestation and timber killed 
by the western pine beetle and the mountain pine beetle continues 
about the same as the average in past years, causing in the aggregate 
a great loss of the best white pine, yellow pine, and lodgepole pine, 
and that in several places epidemic infestations prevail, especially 
in the lodgepole pine. 

A wind-blown area north of Fort Klamath, Oreg., was examined 
for private owners. It was estimated that a loss of some 6,000,000 
feet had been caused by the wind in November, 1921, but that so far 
it has not resulted in an expected epidemic of the western pine 
beetle. 

Forest propuct 1Nsecrs.—Investigations and experiments relating 
to methods of preventing losses from wood-borer damage to crude, 
rough, seasoned, finished, and utilized forest products have received 
special attention through cooperation with manufacturers in Georgia 
and Virginia. This has consisted of experiments and practical dem- 
onstrations with the application of chemicals to sawlogs, submergence 
in water, treatment of seasoned wood, and methods in general man- 
agement to prevent losses. 

SHADE TREES AND ORNAMENTAL SHRUBS.—The work on the insects 
of this character has been mainly done in Washington, D. C.. and 
in California. The correspondence has been very large, and the 
bureau has been of much assistance to many towns and cities. Con- 
siderable work was done in California from the field stations at Palo 
Alto, Los Gatos, and Chico, on the Pacific flat-headed borer, defoli- 
ating caterpillars, live-oak leaf-gall, mealybug on citrus shade trees, 
the cypress bark scale, grasshopper defoliation of roadside trees, ete. 
Work was also continued on the cable beetle, which causes such 
serious damage to lead telephone cables in California. 

Freirp resEARcH.—The greatly increased demand for cooperation 
with Federal officials and private owners in the Pacific and Rocky 
Mountain States has been such as to interfere seriously with work 
on research problems, the solving of which is of special importance 
as a basis for up-to-date advice and assistance relating to economy 
and success in the control and prevention of epidemics by tree- 
killing and wood-destroying insects. Considerable progress, how- 
ever, on some of these problems was made in connection with the 
cooperative-control projects. 

Research work at Wasurneron.—The research work carried on 
by experts on forest insects and related problems, which is so essen- 
tial to successful field work, has been continued, but with a reduced 
force. In addition to the identification of species, this work has re- 
lated particularly to the study of beneficial insects and the immature 
stages of both beneficial and injurious species, in order that they 
may be identified from any stage or even from fragments of the in- 
sects or specimens of their work, all of which is contributing to a 
marked advance of the science of forest entomology. 
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Work on the relation of climate to insects and other life under the 
new science of bioclimatics has been continued, both at Washington 
and at a temporary field station in West Virginia. 

PRINCIPAL RESULTS.—The most important result of the year is 
one for which we have been. striving for many years, namely, 
increased interest and confidence in the work of the branch of forest 
entomology and its recommendations. This is now manifested in a 
most. gratifying way by National Forest, National Park, and Indian 
reservation officials. and especially by representatives of some of the 
principal private owners of timber and manufacturers of -forest 
products. There is a marked increase in requests for information 
and advice and for our cooperation in dealing with some of the big 
problems involving the loss of standing timber and forest products. 
It is becoming recognized, especially in the West, that forest ento- 
mology is an essential phase of forest conservation. The increased 
interest and confidence are also shown in the fact that within the 
closing months of the fiscal year, over 1,400,000 infested trees, rep- 
resenting more than 8,000,000 board feet of timber, were treated 
according to the recommendations and under the supervision of rep- 
resentatives of this bureau, at a cost of over $46,000. 

Inspection of areas on which control work was done during re- 
cent years showed most gratifying results in the ending of the 
epidemics and consequent saving of a great quantity of timber. 
Among other results that may be mentioned are: 

(1) Verification of the principle of continuous logging operations 
as a means of preventing epidemics of tree-killing insects. 

(2) Evidence that the epidemics of tree-killing insects do not 
come in regular but in irregular cycles. 

(3) Demonstrations of the importance and economy of coopera- 
tive insect-control work. 

(4) Evidence that hardwood submerged in water, as sawlogs or 
as lumber, is immune against powder-post attack after the wood is 
seasoned. 

(5) The discovery in practical tests that liquid orthodichloro- 
benzene is effective in killing borers after they have entered the 
wood, and that paradichlorobenzene dissolved in kerosene gives 
similar results. 

(6) Practical tests of the solar-heat method of killing insects 
in the sapwood of sawlogs and of preventing attack show that under 
certain conditions it is both practical and effective. 

(7) Lhe management principle of preventing losses from insect 
depredations, as related to damage to forest products, defoliation 
of fir and spruce by the spruce budworm, and tree-killing insects 
in general, is becoming recognized as of fundamental importance 
in lumbering operations and general forest conservation. 


BEE-CULTURE INVESTIGATIONS. 


The work of the bee-culture laboratory, under the supervision 
of Dr. E. F. Phillips, has been conducted along the same general 
lines outlined in the report of last year, namely, the emphasis of 
investigational work rather than educational work such as was con- 
ducted during the war. The projects under which this work is 
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done were revised at the beginning of the fiscal year and the work 
is here reported under the new projects. 

BEHAVIOR oF BEES.—Work has been begun on a study of the tem- 
perature and humidity conditions in all parts of the hive during 
the active season. During the latter part of the active season of 
1921, temperature and humidity records were made hourly during 
the day, with occasional periods when records were made at night 
and day for several days at a time. Careful records are made of 
the plants that are furnishing nectar and pollen and of the hourly 
weights of the hive under observation. This work continued with- 
out interruption until early June, 1922, at which time certain diffi- 
culties were encountered with the thermocouples and it was neces- 
sary to discontinue the work for a short time in order to rewire 
the hive. The work will be continued throughout the active season 
of 1922. It is too early at this time to summarize the results of 
this work, but there can be little doubt that it will result in a better 
understanding of the temperature and humidity conditions pre- 
vailing in the hive during the summer. This in turn may, as in 
the case of the wintering work, lead to important modifications of 
the hive or of its management, and in any event will help to make 
clear the reasons for some of the phenomena which beekeepers have 
long observed but have not understood. 

The work on the rate of increase and decrease in brood rearing 
is being continued. 

In June, 1922, a study was begun on the responses of bees to 
lights of various colors and intensities. It has long been known 
that bees respond to numerous light stimuli, but so far no detailed 
study has been made on this subject, aside from some work on 
the responses of bees when their sight was impeded. Numerous 
experiments have been made on the preference of bees for certain 
colors, which have shown conclusively that they recognize color 
differences. It is hoped that the present work will clear up some 
of the uncertainties in this field. 

At the opening of the active season of 1922, a study was under- 
taken of the flight of bees to and from the hive, as modified by 
temperature, light, the secretion of nectar, and various other ex- 
ternal factors. This work is being done by A. E. Lundie, of 
South Africa, who is spending some time in the United States in 
a study of beekeeping. He has devised an ingenious apparatus 
by which the movements to and from the hive may be accurately 
counted automatically, and this has been installed for several 
months. Records of outgoing and incoming bees, of the weight 
of the hive, and of the temperature and other external conditions 
are made every quarter hour from daylight until dark daily. It 
is hoped that the results of this work will throw some light on cer- 
tain details of bee activity so far not clearly understood. 

The ability of queen bees and drones to feed themselves, without 
the intervention of worker bees, was established in some recent 
feeding experiments. While under hive conditions both the queen 
and drones are usually fed by the workers, they are both capable 
of taking food independently of the workers. 

PHyst0Locy OF BEES.—In connection with the study of the winter- 
ing problem several years ago some feeding experiments were under- 
taken to determine what carbohydrates are available to bees as food. 
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in an effort to explain the phenomena of dysentery (spotting of 
feces) so frequently observed when bees are not wintering well. At 
that time it was learned that bees are unable to digest certain carbo- 
hydrates which are found in inferior grades of honey and in honey- 
dew honey, and these results were incorporated in publications on win- 
tering. The subject required additional experimentation before defi- 
nite statements could be made concerning certain interesting carbo- 
hydrates, and during the spring of 1922 additional feeding experi- 
ments were undertaken. A large series of chemically pure ‘carbohy- 
drates were obtained and fed to bees to determine their availability as 
food. Most of the materials chosen were those which bees might 
obtain in the gathering of nectar in the flowers. It is now evident 
that the ability of bees to digest carbohydrates is exceedingly limited. 
The results obtained explain fully the cause of dysentery in winter 
and emphasize the need of great care in the choice of winter stores. 
When bees are free to fly during the summer any of these materials 
which they can not digest will be eliminated through the feces; but 
during confinement to “the hive this is impossible, and the condition 
known as dysentery results, often followed by the death of the entire 
colony. Methods for the prevention of this condition have been 
incorporated in publications of the department dealing with winter- 
ing of bees. 

Tests have been made of the insulating value of various commer- 
cial double-walled hives on the American market to determine their 
suitability for wintering. The results of this work have been pre- 
sented for publication as a circular of the department. 

The results of the experiments on wintering bees have been further 
worked up. There still remains considerable work to be done before 
the full results of the experiments on wintering bees are available 
for publication, but we hope to submit them in a few months. 

The work on the factors influencing the aging of bees which was 
mentioned in the last report was discontinued at the close of the sum- 
mer of 1921, but was again undertaken in the spring of 1922. For 
the present, attention is being given especially to the changes which 
occur in the cenocytes in the adult worker bee. The purpose of this 
work is to determine the changes which occur in bees when they wear 
themselves out by excessive ‘activity. especially during the winter 
months, when they are confined to the hive, and it is hoped that when 
these phenomena are understood, remedies for the great losses caused 
by the death of the worn-out bees may be devised. 

As was stated in the previous report, some samples of supposedly 
poisonous honeys were obtained and submitted to chemical analysis. 
This work failed to show the cause of the trouble, and during the 
spring of 1922 an effort was made to determine the plant which fur- 
nished this honey. In cooperation with the Bureau of Plant Indus- 
try. it has been found to be the mountain laurel. Tt still remains 
necessary by chemical analysis to determine the presence of the pol- 
sonous material in the honey. It is of the greatest importance also 
that a study be made to determine under what conditions this plant 
secretes nectar which is poisonous, for it seems evident that it does 
not always do so, since the plant has a wide distribution and poison- 
ous honey is not commonly produced. The chemical work on this 
honey will be undertaken as soon as possible. 3 
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In connection with the wintering work several years ago, it was 
found that the darker grades of honey are not as a rule as satisfac- 
‘tory as lighter honeys for winter stores. The grading of extracted 
honeys according to color is also a serious problem in honey mar- 
keting, and so far no satisfactory color grades have been established, 
although several attempts have been made by private individuals. 
An attempt to bring about a satisfactory grading is now being made, 
in cooperation with the Office of Grades and Standards, Bureau 
of Agricultural Economics. It is also hoped that typical samples 
may be subjected to chemical analysis to determine to what extent 
color is associated with undesirable characteristics for winter food. 
The samples will also be examined to identify the pollen grains 
contained in them, thus checking up the statements of those furnish- 
ing the honeys as to the floral source. If these samples may be ade- 
quately studied, it will constitute the most comprehensive investi- 
gation of American honeys so far made. 

Diseasks or BEES.—The announcement of the cause of the Isle of 
Wight disease of adult bees, made in December, 1920, by Dr. James 
Rennie and his associates, of Scotland, has greatly increased the 
interest in the diseases of adult bees throughout the world. During 
the summer of 1921, as was stated in the last report, a study was 
made to determine if possible whether the mite (7 arsonemus) 
Acarapis wood’, causing this disease, is present in the United States. 
The results of the study were published as Circular 218 of the de- 
partment. 

As a result of a conference, held March 9, 1922, a letter was written 
to the Post Office Department recommending that the regulations 
on foreign mails be amended to exclude queen bees and the accom- 
panying worker bees from all foreign countries, except Canada. 
The Dominion of Canada had also taken steps to prevent the im- 
portation of all adult bees from Europe, and since there are no 
known cases of the Isle of Wight disease in the Dominion, there 
seemed no reason to prevent the free passage of bees between the 
two countries. Similar quarantines are established in Australia, 
Jamaica, and the Union of South Africa. Since the publication 
of Circular 218, records have been published of the presence of the 
disease in several parts of France, Switzerland, and Germany, and 
new records of the disease appeared every month during the early 
part of 1922. It is impossible at this time to predict the full dis- 
tribution of the disease, and for the present it seems wise to prevent 
the importation of all adult bees from all European countries. Con- 
siderable work is now being done in Europe on this disease, and it 
may be possible later to recommend a further change in the regula- 
tions to permit importations from certain countries which a™ known 
to be free of this serious disease. 

Following the conference on March 9, a bill was prepared for pres- 
entation to Congress prohibiting the importation of of adult bees. 
except for experimental purposes by the Federal Department of 
Agriculture and except under rules and regulations made by the 
Secretary of Agriculture and the Secretary of the Treasury to per- 
mit the importations from countries known to be free of any disease 
dangerous to adult bees. The bill was presented to both Houses of 
Congress, and was passed by the House of Representatives on June 5. 
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At the present writing it is still before the Senate Committee on 
Agriculture and Forestry. The chief purpose of this bill, which 
has the indorsement of the department, is to regulate the importation 
of adult bees by means other than the mails, since such importations 
have been rather frequent in the past. In the event that this bill 
becomes law it will be possible to modify the regulations from time 
to time as importations from certain countries are found to be neces- 
sary and safe. It will further be possible to obtain, under the pro- 
visions of this bill, importations from any country which are needed 
to improve the breeding stock of the United States, and at the same 
time to prevent the importation of the mite causing the Isle of Wight 
disease. 

During the present summer (1922) a large number of samples of 
adult bees are being received and examined for the presence of the 
mite, and up to the time of this writing no specimens of the mite 
have been found in bees from the United States. This study is 
greatly increasing the information available regarding other diseases 
of adult bees in the United States. 

Work on the brood diseases of bees is being continued. During 
the past fiscal year 1,056 samples of suspected material were re- 
ceived, in which were included 200 samples of adult bees. This 
number is slightly smaller than that for the previous fiscal year, 
but is much larger than for most years since samples of diseased 
material have been received by the laboratory. There is an increas- 
ing need for beekeepers and apiary inspectors to have laboratory 
diagnoses of doubtful material, and it is believed that the examina- 
tion of such material is one of the most important services which the 
bee-disease work of the laboratory provides for beekeepers. 

The investigational work on the diseases of the brood of bees has 
consisted chiefly of a biochemical study of healthy and diseased 
brood in an effort to devise more suitable media for the study of the 
causes of the brood diseases. So far it has not been possible to grow 
Bacillus pluton, the cause of European foulbrood, on artificial media, 
a thing which is badly needed in a study of this disease. Some prog- 
ress has been made in improving the media used in cultivating Bacillus 
larvae, the cause of American foulbrood. The study of the composi- 
tion of the larve at different ages has served to explain fully the 
differences in the behavior of the two important brood diseases with 
relation to the age of the larve attacked by them. 

The study of the factors influencing the distribution of European 
foulbrood, to which reference was made in the last report, has been 
continued, but it has been found necessary to clear up certain unde- 
termined factors regarding the honey flows from various plants 
before Mibichive the results, and this has made it necessary to 
delay publication. It is still found to be true that certain important 
beekeeping regions of the United States are free of this disease, 
because of the character of the honey flow, and the results probably 
constitute the most important advance which has been made in the 
control of this disease, which has caused such great losses to Ameri- 
can beekeeping. 

Regulatory work for the control of the brood diseases of -bees has 
always been handled as a State function, and there are now laws or 
regulations regarding this in 35 States and in Hawaii and Porto 
Rico. Aj gradual but definite change is taking place in this work, 
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in that it is becoming more and more educational in character. The 
control of European foulbrood by the exercise of police power is 
unsatisfactory, and even for American foulbrood there is a tendency 
to eliminate the regulations formerly thought essential. In this 
change the bureau has worked merely in an advisory capacity. but it 
has been the policy for a decade to emphasize the importance of 
educating the beekeeper, and this is bearing fruit. 

BEEKEEPING REGIONS OF THE Untrep States.—The three Farmers’ 
Bulletins on specific beekeeping regions of the United States, men- 
tioned in the last report, have been published as follows: Farmers’ 
Bulletin 1215, “ Beekeeping in the clover region”; Farmers’ Bul- 
letin 1216, “ Beekeeping in the buckwheat region”; and Farmers’ 
Bulletin 1222, “ Beekeeping in the tulip-tree region.” 

A tabulation of the percentages of the commercial honey crop 
of the United States from introduced and native plants has been - 
made. It is found, curiously enough, that about half of the com- 
tnercial honey crop of the country is derived from plants that have 
been introduced and that about three-fourths of the crop comes 
from plants which are not native to regions originally inhabited by 
the honeybee. 

DEMONSTRATIONS IN BEEKEEPING.—The work on this project, which 
occupied so large a part of the bee-culture work during the war, has 
been still further decreased during the past year. At present the 
office is cooperating with three States in the maintenance of extension 
specialists in beekeeping. 

It is interesting to note that in almost all the States where ex- 
tension work in beekeeping was begun during the war the work has 
been continued as a State project and there has virtually been no 
decrease in work of this kind, in spite of the necessity for cur- 
tailing the activity of the bee-culture office in this line. The work 
has proved so helpful to the beekeepers of the various States that 
it has been virtually impossible for the extension divisions of the 
various States to drop it. 

The extension short courses which were so widely held imme- 
diately following the war have to a large degree been dropped. 
During the past year four such schools were held—two in Colorado, 
where no such schools had been held previously, and two in Cali- 
fornia. While it has been impossible to conduct more of these 
schools, they have been received so enthusiastically by the commer- 
cial beekeepers in attendance that it is evident that they fill a great 
need. 

While there have been associations of beekeepers for many years 
for a discussion of their problems and an interchange of ideas, 
organizations for the cooperative selling of honey have been devel- 
oped recently to a large degree in the Western States, to the advan- 
tage of the beekeepers of the regions covered. Organization work of 
this character is now extending into the East. 

MIscrLLANEOUS ACTIVITIES.—Several articles for bee journals and 
other publications have been prepared during the year on subjects 
which do not deal directly with the investigations of the laboratory 
or of results which were not suitable for publication by the depart- 
ment. 

STATUS OF BEEKEEPING.—The change in the status of beekeeping 
outlined in the last report is still manifest. The drop in honey 
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prices following the close of the war brought on a serious situation 
for the beekeeping industry of the country, and in the fall of 1921 
the honey market of the country was in a deplorable condition, due 
to the great increase in production since 1917 and to the economic 
condition of the country. An interesting development arose from 
the fact that the majority of the beekeepers of the country were 
unable to sell their 1921 crop through the usual wholesale channels, 
and to prevent a total loss many of them undertook to sell directly 
to consumers. More honey was sold i in this way during the fall and 
following winter than ever before in the history of Xmerican bee- 
keeping,-and the prices obtained for the honey were much better 
than could have been obtained in the usual markets. This method 
of selling also resulted in many people buying honey who did not 
do so previously, and in this way much permanent good resulted 
- to beekeeping. ‘The rather remarkable results are shown by the 
fact that not only was the whole of the 1921 crop sold, but a con- 
siderable amount of honey left over from 1920 also disappeared. 
There was little help from manufacturers, who sometimes use honey 
in the making of cakes and candies, and the housewives of the 
country used the honey which was sold. This offers a ray of hope 
to the specialist beekeeper who fears the changes in wholesale prices, 
in that he has found it possible to sell large crops directly to the 
consumer. While there will doubtless be an increase in the facilities 
for handling honey at wholesale, and perhaps a still larger increase 
in the bottling of honey by commercial establishments, it is com- 
forting to the beekeepers of the country to know that they are 
largely independent of such development. 


INSECT PEST SURVEY. 


J. A. Hyslop has continued in charge of this branch of the 
bureau’s work since its inception in March, 1921. The survey has 
now been in operation 16 months. It has filled the need that has 
long been felt among entomological workers for a medium through 
which they could be kept more closely in touch with the insect con- 
ditions in the various parts of the country, and for a permanent 
record of these conditions correlated with the prevailing meteorologi- 
sal conditions from year to year. 

During 1921 the survey completed Volume I of its monthly bul- 
letins, which consisted of 7 numbers and an index. Volume I con- 
tained 285 pages of subject matter with a 31-page index. Five num- 
bers of Volume ITI have already been issued and the annual sum- 
mary of the insect conditions throughout the United States for the 
year 1921 is now in press. The annual summary contains 51 pages 
of subject matter illustrated with 28 text figures showing the geo- 
graphical distribution of the insects discussed and the meteorologi- 
cal conditions associated with the several outbreaks reviewed. 

During the year over 6,000 notes have been received on insect 
conditions. These notes relate to 716 different species of insects 
representing 567 genera. 

The work of the survey has attracted considerable attention not 
only from entomologists but from produce exchanges and informa- 
tion bureaus on produce futures. The agricultural press is also 
utilizing the information made available by ‘the survey. 


REPORT OF CHIEF OF BUREAU OF BIOLOGICAL SURVEY. 


Unirep States DEPARTMENT OF AGRICULTURE, 
Bureau or Brotoercan SURVEY, 
Washington, D. C., September 14, 1922. 
Sr: I have the honor to transmit herewith a report of the work of 
the Bureau of Biological Survey for the fiscal year ended June 30, 
1922. 
Respectfully, KE. W. NeEtson, 
Chief of Bureau. 
Hon. Henry C. WALLACE, 
Secretary of Agriculture. 


ORGANIZATION OF THE BUREAU. 


The Biological Survey deals with the conservation and increase 
of game, fur-bearing animals, and birds, and with the control of bird 
and mammal pests. Recent investigations reveal the fact that in the 
ageregate wild life resources, capitalized on the basis of a 6 per cent 
annual income, represent an enormous sum, possibly exceeding 
$1,000,000,000, and through intelligent management are capable of a 
great increase. On the other hand, certain forms of wild life, as 
the stock-killing wolves and other predatory species, with many ro- 
dents, as the house rat, prairie dog, and others, annually destroy for- 
age crops and other property exceeding $500,000,000 in value, a loss 
which may be largely prevented by properly directed efforts. For 
the purpose of handling the considerable number and variety of 
problems involved in such activities the bureau is organized as 
follows: ; 

1. Economic investigations, Dr. A. K. Fisher in charge. This 
division handles the necessary investigations of injurious mammals 
and provides the organization and leadership of campaigns for the 
destruction of predatory animals and injurious rodents throughout 
the country. It also maintains an experimental fur farm and inves- 
tigates all matters related to fur farming for the benefit of this 
new industry. 

2. Food habits research, W. L. McAtee in charge. By authority 
of the Secretary, investigations of the economic relations of birds, 
reptiles. and amphibians were separated from the division of eco- 
nomic investigations in July, 1921, and made a separate division as 
indicated. 

3. Biological investigations, E. A. Goldman in charge. Under 
this division investigations are made of the distribution, migration, 
and other habits of birds and wild animals, and of the distribution 
of plants and of wild life in relation to climate for the purpose 
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of mapping the life zones of North America. Technical laboratory 
studies also are made of both birds and mammals, these activities 
providing the basic scientific information needed in connection with 
the rapidly growing economic work of the bureau. Scientific in- 
formation is supplied on request to other governmental departments, 
State organizations, and individuals. 

4, Alaska reindeer and fur bearers, EK. W. Nelson and W. F. Ban- 
croft in charge. Investigations are made of the diseases and para- 
sites of reindeer, together with grazing and herd management and 
breeding experiments on the mainland and in the Aleutian Islands; 
also through a warden service laws are enforced for the protection 
of the land fur-bearing animals of Alaska; and islands are leased for 
fur farming, and investigations made for the upbuilding of the 
fur-farming industry in the Territory. 

5. Game and bird reservations, H. F. Stone in charge. This 
division covers work connected with the maintenance and super- 
vision of a warden service on the larger reservations, building and 
upkeep of game-proof fences and wardens’ quarters, posting of 
boundaries, and hay farming and feeding of elk on a large scale 
at the winter elk refuge. , 

6. Migratory-bird treaty and Lacey Acts, G. A. Lawyer in charge. - 
Activities under this division cover the maintenance and_ super- 
vision of a warden service throughout the United States and in 
Alaska for the enforcement of the migratory-bird treaty and Lacey 
Acts, the former protecting birds migrating between the United 
States and Canada and the latter dealing with unlawful interstate 
commerce in game and the supervision of importations of living 
foreign birds and mammals to prevent the introduction of harmful 
species. 


ECONOMIC INVESTIGATIONS. 


The establishment during October, 1921, of a well-equipped labora- 
tory at Denver, Colo., for investigating poisons and their prepara- 
tion and use will be an important factor in increasing the effective- 
ness of campaigns for the destruction of predatory animals and 
harmful rodents. Necessary machinery has been installed in the 
laboratory to process or otherwise prepare all the poison needed 
by field parties of the bureau and cooperators throughout the 
country. During the year the processed strychnine prepared 
amounted to more than 10,000 ounces. Investigations in the use 
of poisons have already resulted in greatly increased effectiveness 
and lowered cost of: operations. 

Appreciation of the practical value of the methods developed by the 
Biological Survey for the destruction of predatory animals and in- 
jurious rodents is shown indisputably by the continuance of substan- 
tial financial support from cooperating States, organizations, and 
individuals, amounting to $996,879 for the year. More than 105,000 
men took part in the work, and from their reports it is estimated 
that a saving was made of crops and live stock amounting to more 
than $10,000,000. 

The continuous campaigns against injurious animals are grad- 
ually eliminating large gray wolves over most of their former 
range and will gradually wear down the numbers of all predatory 
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species until losses from them will become comparatively small. 
The extermination of harmful rodents over vast areas is also only 
a matter of continued operations. Two counties in Arizona and 
four in Kansas have been completely freed from prairie dogs during 
the year and the numbers of rodents are being decreased year by 
year over a vast area. 

Work at the experimental fur farm and other investigations of fur 
farming continue to yield information of the greatest practical value 
to this new and rapidly growing industry. 


PREDATORY ANIMALS. 


Establishment by the bureau of definite organizations in the West- 
ern States, upon which live-stock producers call for assistance in case 
of serious depredations by wolves, coyotes, and other animals, and 
through which definite information is available as a basis for care- 
fully projected campaigns, is steadily reducing losses of live stock 
from this source, which, at the time the organized work was under- 
taken in 1915, were estimated at more than $20,000,000 annually. 
These organizations, in the grazing States of the West and also in 
Michigan, work in cooperation with State departments of agricul- 
ture, State live-stock commissions, State game commissions, count 
organizations, stockmen’s associations, and individuals to clear ed 
atory animals from great units of Federal, State, and private lands 
used for grazing. This is accomplished by means of carefully 
planned trapping, shooting, and den-hunting operations and by pot- 
soning campaigns, which have been conducted on an unprecedented 
scale. 

Trained hunters have also been stationed along passes leading 
across the Mexican border to capture promptly wolves and other 
predatory animals as they enter this country, and arrangements have 
been made with stockmen in northern Mexico for the maintenance 
of hunters who work in cooperation with the Federal and State 
forces of the United States along the international border. A con- 
stantly recurring invasion of wolves from Mexico into New Mexico 
and ea is being thus successfully controlled. Similar con- 
certed action along adjacent State borders is very effective in de- 
stroying wide-ranging animals like wolves. Cooperation with other 
Federal agencies, as the Forest Service, of the Department of Agri- 
culture, and the Office of Indian Affairs and the National Park Serv- 
ice, of the Department of the Interior, has also been obtained in 
this work. 

During the year an average force of 266 hunters, trappers, and 
poisoners was employed under bureau supervision, and many thou- 
sands of stockmen participated in the distribution of poisoned baits 
during the organized drives. Part of the men employed were paid 
by the Federal Government and part by the States and other co- 
operating agencies, which contributed $196,405 to the work. Hunt- 
ers are required to turn in as evidence the skins or scalps of animals 
killed when found in condition for the purpose. Such positive evi- 
dence was obtained during the year in the case of 30,986 predatory 
animals, of which 687 were large gray wolves, 27,185 coyotes, 2,827 
bobcats and Canada lynxes, 173 mountain lions, and 114 bears. Bears 
are generally regarded as game animals and are protected by some 
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State laws, and no effort is made to take any except individuals 
known to be destructive to live stock. | 

In addition to the dead animals secured, it is estimated that not 
less than 50,000 coyotes were killed in connection with the extended 
poisoning operations, but their carcasses were not found. Many 
wolves, bobcats, and some mountain lions were also poisoned. Com- 
plete returns of animals killed in poisoning campaigns are not obtain- 
able, but the marked reduction in the numbers of coyotes over the 
large areas poisoned and the number of: carcasses found by stock- 
men, on their ranches and by hunters about poison stations where it 
has been possible to make careful observation, indicate that this 
number is conservative. 

The killing of about 80,000 predatory aninals represents a saving 
of live stock “and game for the year amounting to over $4,000,000 on 
the accepted basis of computation. Skins sold during this ‘period 
yielded $34,202.75, of which $22,375 was derived from skins taken 
dnring this fiscal year, making a total revenue derived by the Gov- 
ernment from this source in excess of $283,000 since 1915. 

In the poisoning operations for the year, about 1,229,000 specially 
prepared and highly effective poisoned baits devised by bureau ex- 
perts were used. Two methods of placing the poison are employed. 
Small fat baits, consisting of a small piece of meat or other sub- 
stance attractive to coyotes, are placed on the ground about a poison 
station, or the baits are studded in carcasses of sheep, cattle, horses, 
burros, or other animals, 

The chief poisoning operations are conducted in winter, but very 
effective work has been done in summer in desert country, particu- 
larly : around watering places. The small fat baits distributed about 
a poison station are especially suited to operations over plains and 
deserts where the climate is at least moderately warm and natural 
food for predatory animals is abundant. Carcass poisoning is suc- 
cessful on the high summer ranges, where the weather in winter is 
colder and the natura] food supply of predatory animals is scarce. 
The value of this method lies in its permanency, as the poison con- 
tinues effective until spring or until no part of the animal remains; 
and it makes possible the destruction of predatory animals over vast 
timbered and mountainous areas where no camp accommodations 
are available during the winter months and travel is impossible ex- 
cept on snowshoes. The poison-studded stations are established 
after the sheep and cattle have been removed to lower ranges and 
when the weather is sufficiently cold, the hunters working down the 
mountains behind the retiring herds. As the stock is again moved 
up to the summer ranges in spring the hunters go in advance to de- 
stroy all the stations that were established, in order to prevent acci- 
dental poisoning of dogs or other animals and to tr ap any predatory 
animals which have escaped the poison. Similar systematic work 
on winter ranges and lambing grounds has practically ended live- 
stock losses over great areas and has much reduced them at other 
places. 

In a period of five weeks two Utah hunters put out a poison line 
approximately 300 miles long in a great loop and around their first 
two stations on their return found about 40 dead coyotes. <A stock- 
man wrote that these men did good work, for, as he put it. they left 
a string of dead coyotes w herever they went. In one locality, after 
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i poisoning campaign, men in charge of sheep herds reported finding, 
respectively, 14, more than 50, and 73 dead coyotes. The county 
agent at Prineville, Oreg., reported over 100 coyotes poisoned on 
the Ochoco National Forest in that locality, and 70 were found in 
the vicinity of Mitchell, on the east side of the forest. 

In response to a telegram from stockmen using the range at the 
south end of the Whetstone Mountains, Ariz., stating that there were 
a number of wolves destroying cattle in that range, the district in- 
spector went promptly into the locality and put out a line of poison 
on the designated range, which killed three wolves and several coy- 
otes. A hunter left to complete the work succeeded in trapping 
the four wolves which remained on the range, thus cleaning out the 
entire pack of seven adult wolves in less than 30 days. This prompt 
and effective action was greatly appreciated by the stockmen. Two 
other wolf packs which:had crossed from Mexico were cleaned up, 
making a total of 30 wolves destroyed along the international border 
without allowing a wolf to drift more than 25 miles into the United 
States, and only one to escape back into Mexico. 

Another important catch was the “ Pryor Creek Wolf,’ which had 
run for at least six years on the cattle ranges of Montana, where it 
was noted for its destruction of calves and Shetland ponies, its deeds 
of cunning, and its skill in eluding traps. Two Biological Survey 
hunters caught it within six days after their arrival on the range 
where it was operating. 

South of Williams, Ariz., a large grizzly bear had been killing 
cattle each spring for the past 8 or 10 years. Stockmen had offered 
bounties ranging from $100 to $500 for its capture, and many private 
hunters and trappers had tried to earn them. It remained, however, 
for a hunter employed in the Federal-State cooperative work to kill 
this notorious animal as it was charging him after driving off his 
dogs. It was stopped by a well-placed shot when within about 15 
feet of the hunter. The stockmen of that district estimated that 
during the past four years this bear had killed between $25,000 and 
$30,000 worth of lve stock and probably more than twice that 
amount during its hfetime. This was one of the few remaining 
erizzlies in Arizona and by far the most destructive animal living 
in recent times on the ranges of that State. , 

Three wolves were killed in September south of Meeker, Colo., 
the old male having taken a serious toll from stockmen and terrorized 
this section for the past 15 years. Another male wolf, taken with 
his entire family near De Beque, Colo., had caused losses to stockmen 
in that vicinity amounting to many thousands of dollars, and was 
responsible during the last few months of its life for taking about 
100 calves on one ranch, or two-thirds of the season’s calf crop. 

Notable progress has been made in the operations against moun- 
tain lions, which in many districts are so seriously destructive to 
colts as to make horse raising impracticable. They also make heavy 
inroads upon deer and other game. Lions have been so reduced in 
numbers along the Blue River, in the eastern part of Arizona, that 
few stock are found killed by them. It is reported that there are 
fewer lions along this river than at any time since white men have 
occupied the district, and that they are scarce along the north rim 
of the Grand Canyon, where formerly they were very numerous. 
Mountain lions have been hunted chiefly with dogs and rifle, but 
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encouraging success has been attained in poisoning operations, and 
they are occasionally trapped by using special scent baits attractive 
to them. 

In Montana a hunter with his dog succeeded in killing five moun- 
tain lions between 1 and 4 p. m. on February 8 in one of the great 
deer yards, where the deer were found easy prey. During the period 
from November 26, 1921, to June 30, 1922, this hunter killed 23 
lions, and another Montana hunter killed 14 during the year, one of 
them having been treed and shot just after killing a deer which it 
had not had time to eat. 


PREDATORY ANIMALS AND GAME, 


As the extent to which predatory animals destroy game becomes 
better known, State game departments are coming to cooperate more 
liberally with the bureau in efforts to destroy these animals. Their 
destructiveness is not only to such of the larger game as deer, elk, 
and antelope, but also to practically all of the ground-nesting species 
of game birds. In Michigan the work was initiated at the request 
of the conservation commission, primarily in the interest of game. 
The work in this State is being led by an expert of the bureau, and 
the field operations are financed by an increase of $1 on resident and 
$15 on nonresident deer-hunting licenses, which, with receipts de- 
rived from the sale of furs, skins, or live animals taken by hunters, 
yields sufficient revenue for very effective work, costing between 
$30,000 and $40,000 a year. Live-stock and agricultural interests 
profit by the Michigan plan, as instanced in certain cut-over forest 
areas, where sheep growing was found impracticable until the pred- 

*atory animals were destroyed. It has been estimated after careful 
investigation that not less than 10,000 deer are killed annually by 
predatory animals in that State. Timber wolves, coyotes, wild 
cats, and foxes all join in game destruction, the kill being heaviest 
in winter, when the snow is deep, and especially in early spring, 
after the snow becomes crusted. At this period wolves and coyotes 
often appear to kill for no apparent reason other than for amuse- 
ment or sheer lust of killing. 

A good instance of the destructiveness of deer by wolves was 
observed by the bureau representative in southern Marquette County 
the latter part of March. Evidence had been found that a pack of 
wolves was working in the deer yards of that section, and one night 
they were heard howling. The following morning investigation was 
made on snowshoes and the tracks of a single wolf were soon located. 
The trail led a short distance to a swamp, where several deer were 
yarding over a small area and where the wolf was joined by two 
others and the round of destruction begun. The remains of four 
freshly killed deer were found on an area of about 3 acres. Sub- 
sequent investigations disclosed that in the few weeks preceding 
this time probably a hundred deer in yards scattered over an area 
of about 3 square miles in that locality were killed by these wolves. 
This number does not include many unborn fawns. The wolves also 
worked through other yarding sections, as they spent only a part of 
their time in the area described. 

Coyotes destroy many deer in the forested sections, where two or 
three working together pull down the large animals whenever the 
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snow is deep or crusted, and appear to have much sport in doing it. 
Bobcats in the Upper Peninsula grow to a very large size, and the 
evidence is unmistakable in many cases that they kill young and even 
full-grown deer when the snow is deep. One hunter found three 
deer killed in deep snow during the early part of March by a single 
bobcat, which weighed 35 pounds and was trapped about the middle 
of the month at the carcasses. 

Over some areas of the West where predatory animals have been 
largely eliminated there has been a notable increase in quail and 
grouse. 

During the year organized predatory-animal field operations have 
been in progress in the following States: Arizona, Arkansas, Cali- 
fornia, Colorado, Idaho, Michigan, Montana, Nevada, New Mexico, 
Oklahoma, Oregon, South Dakota, Texas, Utah, Washington, and 
Wyoming. Demonstrations also have been made for stockmen in 
Missouri, Iowa, and Indiana, and information regarding the most 
effective methods of destroying predatory animals has been given, to 
stockmen in Louisiana, Wisconsin, Minnesota, North Dakota, and 
other States where serious depredations were reported and applica- 
tion made for assistance for which no hunters were available. 

The practice of examining and recording the stomach contents of 
predatory animals killed in field operations has given by far the 
most complete record in existence of their food habits and shows 
conclusively the destructiveness of these animals both to game and 
live stock. 

RABIES. 


The past year witnessed the most serious outbreak of rabies that 
has occurred since that of 1915 and 1916, when the disease was spread 
by coyotes and dogs through Washington, Oregon, Idaho, northern 
California, Nevada, and western Utah, causing great destruction of 
live stock and danger and loss of human life. The disease appeared 
in virulent form in Washington in the counties of Adams, Grant, 
Douglas, Franklin, Benton, Kittitas, and Lincoln, and was brought 
under control only after the adoption of most vigorous measures by 
the bureau’s predatory-animal inspector in charge, cooperating with 
the State department of agriculture, the State and county health 
officers. and the State agricultural college. Quarantine measures 
were rigidly enforced, and the entire force of hunters which it was 
possible to maintain with regular and emergency appropriations 
made available for this purpose was concentrated in this region for 
the purpose of destroying the infected animals and possible carriers. 
About 1,800 coyotes were taken in five counties. As a result the epi- 
demic was effectively controlled, but only after a considerable loss 
of live stock and much danger to the people of the locality. 

Sporadic outbreaks of rabies also occurred among coyotes in Ore- 
gon, northern California, Nevada, and Utah. The disease made its 
appearance among dogs in Arizona and New Mexico, but its spread 
to coyotes of the locality was prevented by prompt inauguration of 
poisoning campaigns to destroy these animals in a wide zone sur- 
rounding the infected area. The regular recurrence of outbreaks of 
rabies and the serious consequences that would result should it again 
become widespread demonstrate the need of having experienced men 
ready to stamp out the disease whenever it makes its appearance. 
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Backed by the sustained interest and strong financial support of 
farmers and stockmen, the work of eradicating destructive rodents 
on Federal, State, and private lands has progressed with increased 
vigor. The concerted drives conducted under the leadership of 
bureau specialists have proved of such definite value that this ad- 
vance has been made in spite of the general tendency toward re- 
trenchment due to financial depression. In fact, it appears that 
this state of affairs has served to accentuate the importance of elimi- 
nating losses in production and waste of agricultural products due 
to rodent pests, since this has come in many places to be recognized 
as a factor which often determines profit or loss on the year’s efforts. 
The correlation of Federal, State, and local agencies into an effective 
cooperating working force has been continued through the States 
Relations Service with the State extension organizations, including 
the county agricultural agents and State and county farm bureaus. 
State departments of agriculture have participated on an increased 
scale through the organization of pest districts and enforcement of 
State laws relative to clearing rodent-infested lands. Many other 
agricultural, horticultural, and live-stock organizations have also 
taken active part. Officials of the Forest Service and of the Office 
of Indian Affairs and the Reclamation Service continued to cooper- 
ate in campaigns involving Federal lands under their control. 

Where features affecting community health were associated with 
the distinctly economic problems, as in bubonic and pneumonic 
plagues, Rocky Mountain spotted fever, and kindred disease-pro- 
ducing agencies disseminated by rodents, the bureau continued to 
cooperate with the United States Public Health Service, of the Treas- 
ury Department, and with State, county, and municipal health or- 
ganizations. Such cooperation is essential to complete success when 
rodents infest both the cities and villages and the rural sections. 

Conspicuous damage to crops and range grasses by the larger 
native rodents, as prairie dogs, ground squirrels, pocket gophers, 
and jack rabbits, first led to the large-scale organization of this work 
in the Western States. The marked benefits resulting from control 
measures employed against these rodents led to more careful and 
detailed observation and the recognition of the widespread and im- 
portant damage by the numerous smaller but abundant native ro- 
dents. 

PRAIRIE DOGS AND GROUND SQUIRRELS. 


In the organized campaigns against prairie dogs and ground 
squirrels, 17,678,041 acres of Federal and private lands were given 
a first treatment with poisoned baits during the year, and follow-up 
work to complete eradication was done on 8,004,469 acres. This 
makes a total of 10,164,899 acres of Federal lands and 93,345,400 
acres of State and private lands which have been treated-since 1916 
and largely cleared of these rodents in the following States: Arizona, 
California, Colorado, Idaho, Kansas, Montana, Nebraska, Nevada. 
New Mexico, North Dakota, Oklahoma, Oregon, South Dakota. 
Utah, Washington, and Wyoming. 

The bureau assumes the cost of operation on Federal lands, State 
officials on State lands, and farmers and stockmen on their own hold- 
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ings. Funds contributed by State and county appropriations and 
those expended by landowners in this cooperative undertaking during 
the year amounted to $799,974. Poisoned grain amounting to 1 008 
tons was prepared and distributed under the direction and supervi- 
sion of bureau representatives and 754,803 pounds of carbon_bisul- 
phide were used in fumigating burrows to complete the eradication 
of these rodents. Approximately 105,000 farmers and stockmen 
took active part in ¢learing their lands. ‘Taking into consideration 
the low prices prevailing on farm and range products during the 
year, it is estimated that a saving of $6,000,000 was effected. The 
estimated annual saving of crops and range grasses since this work 
was instituted on a large scale in 1916 totals $60,000,000. As the 
lands are progressively and permanently cleared of these pests the 
savings effected by the annual campaigns become cumulative, per- 
manent additions to the pr oductiveness of the lands. 

Field operations against prairie dogs and ground squirrels are 
being conducted with a view to the complete eradication of these 
rodents in a systematic manner over great units of land through such 
initial and follow-up measures as may be required. From 75 to 95 
per cent of the animals are usually destroyed by the first poison treat- 
ment, and eradication is completed by later applications of poisoned 
grain and carbon bisulphide or other fumigating agents. Many coun- 
ties throughout the West. previously heavily infested, have been 
thus cleared to a point where only an occasional animal can be found, 
while some counties report complete eradication of prairie dogs this 
year. The following extracts from a letter from a prominent “stock- 
man in Arizona indicate benefits accruing from this work: 

On June 25, 1922, the last pra‘rie dog was exterminated from the count’es 
of Cochise and Graham. This was the result of three years of united effort on 
the part of over SOO stockmen and farmers cooperating with two experts of the 
Biological Survey. An area 120 miles long and from 10 to 20 miles wide was 
actually cleared of this pest. 

Three years ago when I yis‘ted this district, I rode through miles and miles 
of prairie-dog infestation, and bare denuded lands lay on every side. To-day, 
after these pests have been exterminated, the grass is knee-high, fat stock and 
fertile farms are to be seen on every hand, and a prosperous community is in 
the making where heretofore at least 5,000,000 prairie dogs had their way and 
held in check the development of that fertile valley. 

It is estimated that the increased forage now made possible will support at 
least 50,000 head of sheep, and farmers are now growing alfalfa and grain on 
ground which was formerly so heavily infested. with prairie dogs that it was 
quite impossible to raise anything. 

As the county eradication campaigns reach a point where the few 
remaining rodents are no longer regarded as a menace there is often 
a tendency for landowners to slacken in the work. Definite effort is 
made by the bureau to have the work continued to complete extermi- 
nation in order to insure against the rodents again reinfesting the 
lands. A number of counties which failed to “push the follow-up* 
work suffered considerable reinfestation and have now taken up the 
work in earnest with a view to being permanently rid of,these de- 
structive animals. The progress of the cooperative campaigns is 
seriously impeded, owing to insufficient Federal funds to clear Fed- 
eral lands bordering private holdings. In many places this deters 
local activity, which would respond promptly but for the lack of 
money to enable the bureau to do its part. 
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Demonstration through field operations that the control of pocket 
gophers can be accomplished has led to increased demands for cam- 
paigns against them. Work has been undertaken on a large scale 
in Arizona, Idaho, Kansas, Nebraska, New Mexico, Oregon, Texas, 
and Washington, and considerable demonstration work also was 
done in Florida, Missouri, North Dakota, Oklahoma, and South 
Dakota. A determined effort is being made in alfalfa-producing 
sections to destroy these animals, which cause damage to this crop 
commonly amounting to $2 or more an acre and often destroy the 
entire stand. The mounds of dirt which they throw up also inter- 
fere seriously with the operation of harvesting machinery and assume 
great importance in irrigated lands, where ‘intensive cultivation of 
root crops, orchards, and vineyards enables these animals to work 
havoc. As the damage occurs under ground, it is often irreparable 
before it is noticed. “Only by knowing the possibility of injury on 
infested land and destroying the animals can this be avoided. Pocket 
gophers are being eradicated successfully through the employment 
of various vegetable, grain, alfalfa, or clover baits treated with 
strychnine and placed in the runways, and by the use of specially 
designed traps. 

Producers of citrus fruits in the Salt River and Yuma Valleys of 
Arizona, where heavy losses were experienced, have been able com- 
pletely to protect their orchards from pocket oophers by the methods 
employed in the campaigns inaugurated last year. It is estimated 
that over 1.200.000 of these rodents were killed in Arizona this year. 
In a recent contest, directed by the bureau representative, which 
took place in the Salt River Valley, Ariz., 1.135 schoolboys were 
provided with pocket-gopher traps and shown how to use them. By 
actual count they caught over 36,000 of these animals, the tails being 
retained as evidence. The winner caught 1,450. The contest cost 
$180 in prizes; but the county formerly paid 5 cents bounty on pocket 
gophers, so that $1,620 was saved the taxpayers on this drive alone, 
aside from the protection afforded the crops. 

Pocket gophers are among the worst of our native rodent pests. 
Their destruction of crops and their burrows in irrigation canal 
banks, which cause serious washouts, build up an enormous annual 
loss to farmers. The work done in pocket-gopher control in Dona 
Ana County, N. Mex., last vear, in which losses of this character, 
estimated at $60,000 a year, were eliminated at a total cost to the 
farmers of about $3,500, proved so successful that field operations 
have been extended to other portions of the Elephant Butte project, 
both in New Mexico and Texas, with a view to covering completely 
this important irrigation area. Approximately 140 miles of canal 
‘banks were treated with poison in 2 counties in Idaho, in conjunc- 
tion with work done on farming lands in 11 counties of that State, 
where 79,000 acres of private lands were treated. 


JACK RABBITS AND COTTONTAILS. 


Particularly effective campaigns against jack rabbits were con- 
dicted in Idaho, Oregon, Washington, Nebraska. Utah, Arizona, and 
Texas under the favorable weather conditions which prevailed dur- 
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ing the past winter. Where these animals were proving seriously 
destructive to alfalta, cotton, hay, muskmelon, lettuce, grain, and 
other crops they were killed in great numbers by means of organized 
drives and the use of traps and poison. In 10 counties of Idaho 
32,235 pounds of bait treated with 2,159 ounces of strychnine were 
used on 312,350 acres of land. By poisoning and by drives, 640,050 
jack rabbits, by actual count, were destroyed there. In 6 counties 
of Washington 155,500 jack rabbits were reported killed by poison, 
trap, and drive, 1,873 in one night by the use of 4 ounces of strych- 
nine alkaloid dusted on 30 gallons of sliced apples. In Oregon it is 
estimated that 350,000 rabbits were killed in four counties where this 
work was undertaken, 58,300 being actually counted as a result of 
poisoning operations in the vicinity of Fort Rock. In three counties 
of Texas, 35,060 jack rabbits were killed by drives and the use of 
pens in which poisoned baits were placed after prebaiting at these 
places with alfalfa or maize heads to get the animals accustomed to 
feeding there. 

Damage to orchards, vineyards, and agricultural crops by cotton- 
tail rabbits continued to be reported from many points throughout 
the country, and instructions for the control of these animals have 
been furnished. 


« 
MEADOW MICE, PINE MICE, POCKET MICE, AND KANGAROO RATS. 


Although small in size, various kinds of native mice, under favor- 
able conditions, become excessively abundant and do serious dam- 
age in orchards, gardens, and truck farms. During the year meadow 
mice appeared in destructive numbers in many of the important or- 
chard sections of Idaho and Washington. Where this condition was 
foreseen in time, the use of poisons recommended by the bureau pre- 
vented serious damage, but in many localities where poisons were not 
used the loss of trees was heavy. Investigations made through the 
area infested by pine mice disclosed the fact that damage by these 
small underground animals was very great and widespread, irrepa- 
rable injury to orchards often being done when the ground was coy- 
ered with snow. Losses of sweet potatoes, white potatoes, and other 
root or tuber crops were also exceedingly heavy, and much damage to 
flower bulbs was reported. Pocket mice were found to be destroying 
as much as 3 bushels of grain an acre in two counties in the State of 
Washington. The damage was done by eating the planted grain and 
by cutting off the ripened heads at harvest time. Effective work 
was done by poisoning these mice where their abundance and destruc- 
tiveness warranted. 

Considerable assistance has been given landowners in the control 
of kangaroo rats, through demonstration of practical methods. 
Where these animals are found in large numbers, as in the sandy 
regions of the Southwest, they cut the grass and interfere materially 
with natural reseeding of the range by destroying great quantities 
of seed of the native forage grasses. Areas from 20 to 30 feet in 
diameter about their burrows are often completely denuded of grass, 
and where the rats are numerous they thus cause a reduction of 
10 to 20 per cent in the carrying capacity of the range. They also 
make raids on fields of sprouting grain, thus reducing the amount 
and the value of the crop harvested. 
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An unusually large number of complaints of excessive abundance 
of woodchucks and damage by them have been received during the 
year from points in the ‘astern States. These animals also con- 
tinued to be destructive in the Northwestern States to alfalfa and 
cultivated crops in the narrow valleys surrounded by rocky promon- 
tories amid which they live. One farmer writes that they entirely 
cleaned up 40 acres of wheat and 10 acres of alfalfa and took newly 
seeded corn out of 2 acres of ground. Demonstration of effective 
methods for destroying the animals has enabled landowners greatly 
to reduce losses. In one demonstration in which 1 ounce of strych- 
nine alkaloid was used to poison green alfalfa tops 81 dead wood- 
chucks were found. 


HOUSE RATS AND MICE. 


Information furnished by this bureau through bulletins and special 
articles on the destructiveness of house rats and mice, the danger 
to health involved in their presence, and practical methods for their 
contro] has been very widely used by magazines, farm journals, 
and newspapers, and by educational workers and _ public-spirited 
citizens in bringing the necessity for active control measures to the 
attention of individuals and communities. Public sentiment was 
developed until there is apparent an ever-increasing intolerance of 
the presence of these animals and the waste due to their depreda- 
tions. The brown or house rat overshadows all other rodent pests 
as a waster of food and destroyer of property and as an agent in 
the dissemination of such serious communicable diseases as the 
bubonic and pneumonic plagues in man, trichinosis in swine, and 
avian tuberculosis in domestic poultry. 

A survey made during the year of conditions of rat infestation in 
27 States east of the Mississippi River showed that rats and their 
depredations were a problem common to all, complaint against them 
being as great in New England as in the Cotton Belt, and protests 
being equally numerous along the Atlantic seaboard and in the 
Corn Belt. Continual variations of the problem were encountered 
as specific instances of rat damage peculiar to individual localities 
were disclosed. Similar study of conditions in States west of the 
Mississippi River has shown the widespread and serious character 
of the rat problem in the Middle Western States and along the 
Pacific coast. Many local campaigns against rats have been waged 
throughout the country during the past year, and the bureau has 
responded to innumerable requests for information, for practical 
plans of organization, and for effective methods of combating these 
animals in concerted community efforts. Results thus far obtained 
emphasize the need of trained leaders in order to secure the proper 
coordination of local and State organizations, and the employment 
of methods best adapted to meet the varied situations presented. 
The bureau has endeavored, so far as practicable with available 
funds, to meet this need by assigning its specialists in rodent control 
to render this service to communities requesting help. Further edu- 
cational effort is of the utmost importance to acquaint the public 
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more generally with the economic losses and menace to health due 
is the presence of rats and with effective methods of combating 
them. 

In Utah the representative of the bureau cooperated with the ex- 
tension service of the agricultural college and with the State super- 
intendent of public instruction in presenting these matters effectively. 
A State committee was created to combine the efforts of all organi- 
zations into a State-wide movement, and similar committees were 
appointed in the public schools and school districts. Teachers in the 
schools made this a feature of their regular programs, specific phases 
of the matter being covered by the various subject groups, as classes 
in English, art, manual training, civics, biology, and hygiene. More 
than 125,000 people cooperated in the campaign, and there were 
distributed 15,000 Farmers’ Bulletins on rats, 25,000 circulars giving 
directions for trapping, and 20,000 circulars containing specific 
instructions on methods of control; 6,000 students received special 
demonstrations, 37,000 posters were made in the schools, 30,000 essays 
were written on the subject, and 29,000 educational questionnaires 
were circulated; 1,250 pounds of barium carbonate were used in 
poisoned baits. Newspapers were liberal in giving the campaign 
publicity and in printing special articles on the subject of rat control. 

A somewhat similar undertaking was launched in Iowa on request 
of interested citizens and organizations. An experienced representa- 
tive of the bureau was detailed for a short time to work on educa- 
tional material and outline methods adapted to conditions in this im- 
portant agricultural State. The work was taken up actively by the 
extension service of the agricultural college, by newspapers of State- 
wide and local distribution, and by farm journals. The interest 
aroused by these efforts, both in Iowa and other States reached by 
the material issued, resulted in the destruction of great numbers of 
rats and the adoption of means for preventing rat infestation of farm 
buildings. 

Special attention was given the requirements of poultry raisers in 
western Washington, both by means of demonstrations and by the 
issuance by the local bureau representative, through the State agri- 
cultural college and experiment station, of a circular prepared to 
meet the specific problems regarding rat control in poultry plants. 

Investigations were conducted during the year for the purpose of 
improving procedure in combating rats by trapping, poisoning, rat- 
proof construction or repair of buildings, elimination of rat harbor= 
age, and the proper disposal of garbage and other sources of rat 
food. Special investigations were made regarding the effectiveness 
of the various rat viruses on the market and extensively advertised as 
a panacea for rat riddance. This work was carried on in cooperation 
with the experiment station of the North Dakota Agricultura] Col- 
lege and with the Bureau of Animal Industry, of the Department of 
Agriculture. The experiment station published a circular setting 
forth the results obtained in the tests made at the station. All the 
results obtained in connection with these investigations and a large 
percentage of the reports from users of these products throughout 
the country indicate that such viruses are generally unreliable, and at 
their best the cost is out of all proportion to the destruction of rats 
that may be accomplished by their use. 
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Complaints concerning damage by moles in lawns, gardens, and 
truck farms have received attention, and much of the damage re- 
ported has been found to be due to mice following in the mole run- 
ways. This is generally the case where sprouting grain, vegetables, 
and flower bulbs are being eaten. Moles do real damage by lifting 
up the soil into ridges, so that grasses or other plants are killed by 
the breaking or drying out of the roots. This is the more common 
type of injury in the Eastern States. In western Washington and 
Oregon and in northwestern California, moles, in connection with 
their burrowing activities, also pile up mounds of dirt which cover 
and destroy crop or forage plants and interfere with the use of har- 
vesting machinery. Where complaints of this kind were received, 
practical methods of control were supplied through correspondence, 
published material, or demonstrations. 


PRODUCTION OF DOMESTIC RABBITS. 


Considerable interest has continued in the production of domestic 
rabbits as a source of meat and fur. The bureau has kept in touch 
with leading rabbit producers and officials of National and State 
organizations of rabbit breeders. Information has been furnished 
regarding the care, feeding, and management of rabbits, and, in 
cooperation with the Bureau of Markets and Crop Estimetes, re- ~ 

garding practical procedure in developing a market for the animals 


produced. 
FUR-BEARING ANIMALS. 


Important progress has been made in investigations pertaining to 
the rearing of wild fur-bearing animals in captivity. The rapid 
development within the United States of the industry of rearing 
silver, black, and cross foxes has necessitated efforts to work out 
practical methods for handling the problems constantly confronting 
the fur farmer regarding the health of the animals in cap tivity. 
During the year a Tar ge percentage of the fox farms in this country 
and Canada were visited by experienced representatives of the bureau 
for the purpose of studying practices of feeding and management 
employed and conditions affecting the health and fecundity of the 
animals, and of conferring with “fox ranchers regarding problems 
requiring solutién. Because of the great interest manifested in this 
avork on the part of those engaged in the industry a bulletin is being 
prepared embodying an analy sis of conditions found and suggestions 
for their improvement. 

A questionnaire was sent out in the spring of 1922 to persons 
engaged in raising fur-bearing animals in the United States, in order 
to obtain comprehensive information regarding the extent of the 
industry, the success attained, and the capital invested. It has 
proved somewhat difficult to gather complete and authentic informa- 
tion, as some breeders appear to be suspicious or neglectful and fail 
to fill out and return the blanks. 

The fur farms reporting were distributed through the following 
25 States: California, Colorado, Idaho, Ulinois, Indiana, Iowa, 
{KCansas, Maine, Massachusetts, Michigan, Minnesota, Missouri, Mon- 
tana, New Hampshire. New Jersey, New York, North Dakota, Ohio, 


y 
rs 
\ 
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Oregon, Pennsylvania, South Dakota, Texas, Vermont, Washington, 
and Wisconsin. 

The imperfect returns fur nish the following data regarding ani- 
mals now being reared in captivity and the number of persons 
engaged in the business: 


Number | Number |! | Number | Number 
Fur animals. of of Fur animals. of of 
breeders.| animals. | breeders. | animals. 


Moxes. sls ctthee. GFss.. 2s) 23 GANOL: ||P MantensS's?. 2202. $999 752 2 6 74 
Sinks! get oven ts tes 46 | 1,947 \pMusktats. (£2. 2284.4. .2lsan, Fl seer 
IRCCOOUS asa econ cee eee 27 | 131 || WG UINTOIS + rate oe foe satan en lfe | 86 
Minksrees  Figet eiagset 19 | 170 | Beavers | 


Oh PUSSUIMNISS ses. aoe ate oes wee 8 86 | itr ce Ga a ret Sule | 


Judging from these figures and from observations made in the 
field by representatives of the Biological Survey, it is estimated that 
500 ranchers are raising silver foxes in the United States; that they 
have between 12,000 and 15,000 foxes in captivity; and that the value 
of the investment is about $8,000,000. 

Studies of fur bearers have been continued at the experimental fur 
farm at Kecseville, N. Y. The animals confined there are red and 
cross foxes, skunks, and martens. Experiments have been made in 
the teeding, housing, and management of these animals. The major 
part of the work, however, consisted of a study of the diseases and 
parasites which affect fur bearers and methods of control. 

Progress was made in studies of the prevalence of internal and 
external parasites of foxes, in determining effective agents for their 
removal from infested animals, and in improving methods of admin- 
istering remedies. [Extended studies have been made regarding the 
tolerance of foxes to varied remedial drugs in order to determine 
safe and effective dosage at various ages and under varied states of 
health. 

Examination of 446 fecal samples from 48 different fox ranches 
indicates that internal parasites are very prevalent. The most im- 
portant parasites found are hookworms, roundworms, lung worms, 
flukes, tapeworms, and coccidia. Valuable information has been ob- 
tained regarding the occurrence of such parasites among wild foxes. 
Inv estigations of the relative susceptibility of fox pups at various 
ages to infestation with internal parasites, as compared with the 
adults, and of the seasonal variability in the abundance and the 
symptoms of parasitic infestation have yielded important informa- 
tion. 

Studies have been continued of the physiology of foxes both in 
health and disease for the purpose of obtaining information regard- 
ing pulse, respiration, and temperature, and the variations of these 
at different ages and “under differing conditions of excitement and 
health. Such 3 information is required for a proper understanding of 
conditions existing in healthy animals and for the detection, diag- 
nosis, and treatment of disease among them. 

Experiments have been made regarding types of pens with im- 
proved sanitary features to ascertain their value in reducing disease, 


_ parasitic infestation, and mortality among young and adult foxes. 


Other experiments have been conducted to determine the effective- 
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ness of climatic agencies and the time interval required for these to 
destroy the eggs and larvae of parasites present in the pen soil. Re- 
sults indicate that little reliance can be placed upon time to overcome 


infestation. 
BREEDING SEASON OF THE MARTEN. 


The discovery at the experimental fur farm that martens breed the 
last of July and in August has solved the problem which has here- 
tofore prevented the successful rearing of these animals in captivity. 
The belief has been that these animals mate late in fall or in winter 
and that they could not be kept together during the summer sea- 
son, and following this theory efforts to breed these animals in cap- 
tivity have been unsuccessful. Martens have been bred on the 
experimental fur farm in August during the last three seasons and 
the period of gestation has proved to be about eight months. This 
discovery, together with the determination made regarding feeding 
and management, has made practicable the rearing of another of 
our valuable fur bearers in captivity. 


FOOD HABITS RESEARCH. 


The work of this division has centered about the relations of birds 
to agriculture, but progress was made also on an economic study of 
toads, and numerous stomachs of mammals were examined. During 
the year arrangements were made with three States for preserving 
the stomachs of animals killed as vermin by game wardens and 
employees of game farms. By means of this cooperation it is hoped 
to get a good basis of fact for discussion of the vexed vermin prob-’ 
lem, consideration of which in the past has been based largely on 
conjecture and speculation. 

A small auto truck and two motor cycles procured for field use 
have proved highly economical and effective aids to the work. The 
cost of operation has been surprisingly low, and the results show not 
ouly a very great economy over the use of common carriers but 
much more work accomplished, owing to the attendant freedom 
of action and elimination of delay. 


CONTROL OF PINYON JAYS DAMAGING GRAIN IN COLORADO. 


Pinyon jays, inhabiting the Rocky Mountain States, are birds of 
the same family as crows and about half their size. Between nest- 
ing seasons they rove in large flocks, sometimes containing thou- 
sands of birds, and wreak havoc on grain crops. Experiments in 
methods of control of these birds when attacking corn were entirely 
successful in west-central Colorado, and a leaflet containing direc- 
tions for using a simple but effective poison formula has been dis- 
tributed in that territory. Plans are being laid for studying the 
iclations of the birds to wheat during the coming fiscal year. 


BLACKBIRDS AND DUCKS IN RELATION Ge GRAIN IN THE IMPERIAL VALLEY, 


Milo maize and barley, grain crops of the fertile Imperial Valley, 
Calif., attract immense flocks of blackbirds, which feed upon them 
throughout the fall and winter months. Investigation by a repre- 
sentative of the Biological Survey revealed an average destruction 
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of about 10 per cent of the crop over an area of 20,000 acres. This 
damage, together with lesser losses inflicted in adjoining areas, added 
to expenditures for protection of the grain, totals about $50,000 
as the annual loss to the valley from blackbird depredations. An 
assistant experimented for several months with poisons, and, al- 
though occasional big kills were made, the results on the whole 
indicate that poisoning can not be depended upon for control. The 
possibility of employing toxic gases has been considered, but their 
practicability is doubtful. Meanwhile the expensive task of “ bird- 
minding” is practiced, and while this alleviates the losses it is not 
an economical method of control. 

Wild ducks, also, finding the irrigated fields of the Imperial Valley 
a tempting feeding ground, are especially destructive to newly sown 
barley-and alfalfa. Examination of numerous stomachs showed that 
barley was the source of more than two-fifths of the food of pintails, 
about three-tenths of that of mallards, a fourth of that of widgeons, 
and a fifth of that of green-winged teal resorting to the barley fields. 
Three-tenths also of the food of the widgeon was alfalfa. Ducks 
cause damage not only by eating seed grain and alfalfa, but by their 
puddling method of feeding, which results in so compacting the soil 
that nothing will grow upon it until after it has been renewed by 
thorough cultivation. The ducks feed at night, and it has been found 
that operating automatic flash guns, together with firing blank shot- 
gun cartridges, affords a considerable degree of protection to the 
crops. 

WILD FOWL DESTRUCTIVE TO SHELLFISH IN MASSACHUSETTS. 


Complaints that certain wild ducks destroy large numbers of com- 
mercially valuable shellfish in Massachusetts have been received from 
time to time, the season of greatest damage being alleged to be in mid- 
winter, particularly during January, following the close of the shoot- 
ing season. A representative of this bureau was detailed to make 
an investigation of the matter during the months of December, 
January, and February. All the important shellfishing grounds of 
the State were visited, testimony was taken, observations made, and 
specimens collected. Of the 11 species of wild fowl of which stom- 
achs were collected, none had eaten a significant quantity of any 
commercial shellfish other than the common mussel and the scallop. 

Since the mussel is so abundant everywhere and has only a limited 
sale, feeding of the birds upon it is of little consequence. The scal- 
lop, however, has an extensive market and usually brings a high 
price, the level of which is kept by the trade as near the maximum as 
possible. The inquiry as to damage to the shellfish industry, there- 
fore, resolved itself into a study of the relations of wild fowl to a 
single species—the scallop. Of the 11 kinds of birds collected, 4— 
the murre, brant, red-breasted merganser or pheasant sheldrake, and 
the purple sandpiper or rock bird—had taken no scallops; and two 
others—the old squaw and whistler—made them only about 1 per 
cent of their food. Scallops composed 3.17 per cent of the food of 
24 greater scaup ducks, 5 per cent of that of 44 eider ducks, 7.83 per 
cent of that of 12 black ducks, 20 per cent of that of 5 American 
scoters or butter-billed coots, and 44.43 per cent of that of 219 white- 
winged scoters or coots. 
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On account of the small proportion of scallops taken and the gen- 
eral habits of the species, it is not thought that the scaup, black duck, 
and eider are a menace to the scallop industry, nor have they been so 
accused. This reduces the problem to the status of the scoters, or 
coots, as enemies of scallops. Of the two species of these birds, the 
yellow-billed or butter-billed coot is not so hardy as the white-winged, 
and at the season damage to scallops is said to be the greatest—that 
is, the most severe part of the winter—comparatively few of this 
species are present. The white-winged scoter, however, is abundant, 
and at the season investigated makes almost half of its entire food of 
scallops. In the absence of any good done to offset this harm. the 
economic status of the white-winged scoter is bad, and what should: 
be done about it is the problem. 

Fishermen wish the open season extended so that they may shoot 
the birds, but it is imexpedient and impracticable to extend the 
season on a single species of duck. To extend the season on all 
species would be unwise, for most of the birds need all the protec- 
tion they now receive. To shift the season to cover a later period 
conflicts with the interests and expressed desires of a large number 
of hunters of migratory wild fowl in Massachusetts. It would ap- 
pear, however, that a remedy of this kind is unnecessary, since the 
scoters and other wild ducks are easily driven away from the scal- 
lop beds by running a boat near them. They feed on the beds only 
by day, and hence they can be rather easily controlled. It would 
seem that the scallop fishermen should be willing to undertake the 
small cost of patrolling the waters over the scallop beds from which 
their income is derived, but for the upkeep of which they are usually 
at no expense. 

BIRDS INJURIOUS TO SMALL FRUITS. 


Investigations of fruit-eating birds in Oregon, Washington, and 
Colorado were concluded early in the fiscal year. The birds involved 
in the Northwestern States were robins, band-tailed pigeons, purple 
finches, woodpeckers, and blue jays. The last-named birds are not 
protected by law, and permits have been issued when necessary for 
the destruction of robins and band-tailed pigeons. The other birds 
were not found seriously destructive. In Colorado also the robin 
was the species most injurious to small fruits, with magpies, band- 
tailed pigeons, woodpeckers, orioles, and tanagers of less importance. 
The magpie is not protected by law and robins may now be killed 
under permit. Modification of the protected status of the other birds 
concerned seemed unnecessary. 


SURVEYS OF THE FEEDING GROUNDS OF WILD FOWL. 


In continuation of the investigation of feeding grounds of wild 
fowl, work was begun among the very numerous and important lakes 
and marshes of Minnesota. Progress was made in the survey and 
information furnished to interested persons on the value in their 
natural condition of lakes involved in proposed drainage operations. 
Reports have been prepared on the previous seasons’ surveys. 


MISCELLANEOUS WORK IN ECONOMIC ORNITHOLOGY. 


An assistant visited Fishers Island, N. Y., in September to observe 
the notable flights of hawks, to study the relation of these birds to a 
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pheasant farm there, and to collect specimens. The trip was mod- 
erately successful, but weather conditions were not propitious for the 
usual large flights. . 

In furtherance of a cooperative project with the Chemical War- 
fare Service, Edgewood Arsenal, Md., was visited for the purpose of 
planning equipment and procedure for an investigation of the pos- 
sible usefulness of toxic gases in the control of injurious birds. 

An illustrated lecture on “ The value of birds to agriculture ” sup- 
plied by the bureau to the States Relations Service at an earlier date 
for distribution was in good demand. During the latter half of the 
year 14 sets of slides were sent out, each accompanied by a copy of 
the lecture, several of them on circuits where they were in daily use 
for a month or more. 


EXAMINATION OF STOMACHS OF BIRDS. 


Work was continued on the English sparrow, the contents of about 
800 stomachs being analyzed. Examinations of various groups of 
shorebirds were kept up to date, a considerable accumulation of ma- 
terial representing the various species of plovers was disposed of, 
and about 700 pellets of owls were examined. 

Numerous special examinations of bird stomachs for correspond- 
ents were made, as in former years. Notable collections received in 
this way contained the stomachs of pileated woodpeckers, pigmy 
owls, and rough-legged hawks from Oregon; ruffed grouse from Wis- 
consin; great blue herons from Michigan; bobwhites from South 
Carolina; black swifts from Washington; and wild ducks from 


Peru. 
WORK ON THE FOOD HABITS OF TOADS AND MAMMALS. 


Nearly 600 stomachs of 3 species of toads were examined during 
the year. Toads are notable for taking a great variety of food, and 
in 500 stomachs of the common toad (examined in this and preceding 
fiscal years) no fewer than 1,200 food items were identified. This 
great diversity of food makes the work slow and tedious. During 
the year a leafiet was prepared summarizing the economic status of 
the common toad, with some notes on its habits, and another on 
poisonous snakes of the United States was manifolded and dis- 
tributed. 

More than 300 stomachs of mammals were examined, including 
chipmunks, pocket mice, rabbits, moles, shrews, bears, caribou, moun- 
tain sheep, moose, and deer. Knowledge of the food of grazing 
animals is of considerable value in connection with the bureau’s 
investigations of the reindeer industry in Alaska and in determining 
the relation of the feeding habits of big game to live-stock grazing. 


BIOLOGICAL INVESTIGATIONS. 


In general, the technical work of this division has continued along 
lines supplying the definite basic information required for the proper 
discharge of the various duties of the bureau, such as the enforce- 
ment of the migratory-bird treaty and the Lacey Acts, the adminis- 
tration of mammal and bird reservations, the conservation of game 
birds and mammals, and lines bearing upon the relations of birds 
and mammals to agriculture, forestry, and animal husbandry. The 
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biological surveys of States and field operations in general have been 
curtailed, owing to the limited funds available. Notable additions 
have been made to the various information files and card indexes on 
the distribution, abundance, and habits of North American birds and 
mammals, the accumulating data yearly affording more complete 
knowledge of the life histories and complex relations of wild life to 
human welfare. These files, containing information gathered from 
many sources, increase steadily in value and are indispensable in 
conducting the work of the bureau. They are constantly being con- 
sulted to furnish information sought by other governmental depart- 
ments, State officials, scientific and other institutions, and individuals 
throughout the United States and many foreign countries. Note- 
worthy advance has been made in the banding of birds as a means 
of obtaining exact information concerning their migrations, which 
is of special value in connection with the enforcement of the migra- 
tory-bird treaty act. 


BIOLOGICAL. SURVEYS OF STATES. 


Because of limited funds, field-survey work was continued only in 
the State of Washington. A field party operated in the Olympic 
Mountains, mainly in the higher sections and on the northern slopes 
of this isolated mountain mass. The State College of Washington, 
which is cooperating with the bureau in this survey, had a representa- 
tive with the party a part of the time from the first of July to the end 
of September. During October, November, and December, a field 
representative of the ‘bureau continued work in various scattered 
localities, chiefly east of the Cascade Mountains, and _ practically 
completed the biological survey of the State. With the completion 
of field work the preparation of the final report was undertaken. 

Progress was made in the preparation of faunal reports, especially 
on the “ Mammalwiof Wyoming” (nearly completed) and the “ Mam- 

mals of Oregon.” Technical studies of mammals were continued dur- 
ing the year and systematic revisions of the shrews and chipmunks 
were well advanced. 


DISTRIBUTION AND MIGRATION OF BIRDS. 


Work dealing with bird migration has been carried on as in previ- 
ous years, and the number of voluntary observers reporting on the 
subject was about 250, including some new observers from the South- 
ern and Western States, regions from which reports are greatly de- 
sired. Considerable progress has been made in abstracting records 
from published sources, and the copying of the field notes of various 
members of the survey is now up to date. The number of record cards 
in the distribution and migration files is now nearly 1,500,000. Con- 
siderable work has been done on the bird collection in identifying, 
carding, and arranging material of recent acquisition. 


BIRD COUNTS. 


Reports of bird counts numbered about 55, a slight increase over 
those of last year, and included many made on the same areas as in 
previous years, which form a valuable and exceedingly important 
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series. The third report on bird counts in the United States, which 
covers the years 1916 to 1920, inclusive, was prepared for publication. 


BIRD BANDING. 


The bird banding work has made-substantial progress during the 
period covered by this report. At the close of the year the coopera- 
tors enlisted in this project numbered 490, and the number is being 
continually augmented as the interest increases. Cooperation is be- 
ing extended by various State organizations, including game com- 
missions, colleges, and universities. 

Perhaps the most noteworthy feature of the past year has been 
the great interest developed in the New England States, especially 
in Massachusetts, which resulted in the formation in January of 
the New England Bird Banding Association, organized for the pur- 
pose of increasing interest in bird banding ‘and furthering the 
cooperation of individuals and organizations with the Biological 
Survey. A representative of the bureau was present at the organi- 
zation meeting to arrange for the proper coordination of the activi- 
ties of the new organization with the work of the bureau. 

The number of birds banded under the direction of the bureau dur- 
ing the year was about 6,000," and much valuable information has 
been obtained from “return” and ‘ ‘repeat ” records, numbering 
about 2,500. It is anticipated that these numbers will be greatly in- 
creased as the work develops. The work done during the year in- 
cluded the systematic trapping and banding of land birds, the band- 
ing of fledglings, and particularly the banding of waterfowl for 
the purpose of ‘obtaining information for use in the administration 
of the migratory bird treaty act. Three field trips were made in 
the interest of bird banding work. The first, to North Dakota, 
July and August, was made in cooperation with a collaborator of “Hie 
bureau, and “during its continuance experiments were carried on 
at several points in an endeavor to devise proper methods to be 
employed in banding waterfowl during the nesting season. The 
second trip, in January and February, was for the purpose of band- 
ing waterfowl near the Mississippi River in Iowa, where large 
numbers of ducks had congregated and remained during the winter; 
some work was also carried on in Missouri for the same purpose 
and for obtaining motion pictures of trapping and banding oper- 
ations. The third trip, in February and March, was made to band 
waterfowl along the Lllinois River near Browning, Il., chiefly on 
the grounds of ‘the Sanganois Club, in cooperation. with the owners 
of this hunting preserve. During these trips important results 
were obtained in the banding of “waterfowl, and the banding of 
these birds will be continued duri ing the coming year. A few articles 
relating to bird-banding work were published through outside 
ornithological mediums, and two mimeographed circulars under the 
title “ Bird banding notes” were issued to collaborators for the 
purpose of furnishing them information needed in carrying on 


the work. 
INVESTIGATIONS OF MIGRATORY WILD FOWL. 


Investigations of migratory wild fowl have been continued in 
cooperation with State game officials. Considerable information on 
the breeding and mating of ducks and geese in the United States and 


” 
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Canada was obtained from sportsmen, naturalists, and State game 
officials, which will be of particular value in carrying out the. pro- 
visions of the migratory-bird treaty act. All the data were carded 
and made available for use. Furthermore, a card catalogue of all 
the birds collected under scientific collecting permits was made. 
including the records from 1918 to 1920, inclusive, covering the 
years during which Federal permits of this character have “been 
issued. 

The gratifying increase in numbers of ducks reported from many 
parts of the country is ascribed largely to the protection accorded 
under the Federal regulations prohibiting spring shooting, which 
formerly seriously interfered with the mating and breeding of the 
birds. Tnsistent demands have been received from certain Middle 
Western sections, especially in Missouri, that a spring shooting season 
be granted extending from February 10 to March 10, which would 
include the height of the spring migration, the hunters asserting 
that as the birds are not mated no harm would be done. In order 
definitely to establish whether or not the birds are mated at that 
season in Missouri, an assistant of the bureau was sent to the State 
early in February with instructions to observe the bir ds, kill a certain 
number, and make examinations of their reproductive organs. By 
February 21 mallard ducks in numbers were constantly seen in pairs, 
and enlargement of the breeding organs was clearly shown by exami- 
nation of two females killed March 8 and of two males killed March 
9. Still more decided increase in the size of these organs in both 
sexes was shown by several specimens taken March 17. The evidence 
was clear, therefore, that mating was in progress during February 
and March. 

A member of the staff was sent to McGregor, Iowa, in August to 
represent the Biological Survey at the American School of Wild Life 
Protection. During the session of the school considerable informa- 
tion was disseminated in regard to the bird-protection work of the 
bureau, and close cooperation was established with this school, which 
is rapidly becoming an important factor in wild-life protection in 
the Mississippi Valley. 


WILD LIFE IN NATIONAL PARKS AND NATIONAL FORESTS. 


In September an investigation of the conditions affecting game 
at that season on the Wichita National Forest and Game Preserve 
was made by an assistant of the bureau in cooperation with the 
Forest Service, with special reference to determining the carrying 
capacity of the range and developing a program for disposing of 
surplus animals, particularly buffalo and elk. A second visit was 
made early in March to observe winter conditions on the area. 

At the suggestion of Gov. Robert D. Carey, of Wyoming, a joint 
investigation was made in February and March by representatives 
of the “bureau, the State game department of Wyoming, and the 
Forest Service of the problem of obtaining sufficient winter forage 
for elk. This work was centered chiefly in the upper Wind River 
and Jackson Hole sections of Wyoming, and the joint recommenda- 
tions made by the party will form the basis for further cooperation 
of Federal and State agencies in efforts to check the rapid diminution 
in the number of elk in this region. 


BUREAU OF BIOLOGICAL SURVEY. ¢ aoe 


.An assistant of the bureau attended the Georgia Forestry Con- 
yention at Macon in June and delivered an address on the relation 
of forestry to wild life in the South, stressing especially the impor- 
tance of controlling forest fires, which are destructive not only to 
forests but also to valuable wild life. On request of the department 
of game and fish of Georgia an examination was made in June of 
conditions on Blackbeard Island, where deer were alleged to have 
become excessively abundant under the complete protection afforded 
by an executive order. Adjustment of the matter was pending at 
the close of the year. 


LIFE HABITS OF INJURIOUS ANIMALS. 


Studies of the life habits of animals were continued during the 
year, especially the food habits of certain injurious rodents, because 
of the urgent need of more intimate know ledge of the relations of 
these animals to agriculture, forestry, and stock raising. The infor- 

mation’ thus eained is of special importance in efforts ‘of the bureau 
to develop improved methods of control or eradication of rodent 
pests. 

Field investigations of beavers were made in Washington, Minne- 
sota, Wisconsin, Michigan, and New York. Complaints “had reached 
the bureau from various places, especially in the Adirondack Moun- 
tains, N. Y., of extensive damage by the beaver, in response to which 
studies were made with a view to the control of this valuable fur 
bearer and its utilization in fur farming. As a result of these inves- 
tigations a bulletin covering the economic status of this animal was 
prepared and is now in press. 

In Washington and Oregon field studies of pocket gophers in 
progress were practically completed at the end of the year. An 
account of the life habits and economic relations of the so-called 
mountain beaver, or sewellel, based largely on work in Washingten, 
is nearly completed. In Arizona a part of the month of October 
was devoted to checking results of investigations in and about ex- 
perimental plots established in cooperation “with the Forest Service, 
the Carnegie Institution of Washington, and the University of Ari- 
zona, to determine the effect of native rodents on forage production 
and the carrying capacity of stock ranges. 


PROTECTION OF LAND FUR-BEARING ANIMALS IN ALASKA. 


The work of protecting land fur-bearing.animals in Alaska has 
been carried on so far as possible with the limited appropriation and 
under the inadequate fur law now in force. On September 10, 1921, 
new regulations for the protection of land fur-bearing animals in 
Alaska were promulgated, the most important change being the open- 
ing of the season on beaver and marten; there had been no open 
season on beaver since 1910 and none on marten since 1916. The new 
regulations lengthened the open season on muskrat in district No. 1 
one month in spring, to April 30, and also prohibited the destruction 
of beaver houses or runways by the use of dynamite or other explo- 
Sives or in any other manner. 

Fur-warden service has been continued through the chief fur 
warden at Juneau and through wardens and deputies at Unalakleet, 
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Fairbanks, Unalaska, Akutan, and Tyonic, and in the States at 
Seattle and-Tacoma, Wash. With the opening of the season on 
beaver and marten, the warden service at San Francisco was discon- 
tinued. In addition to the bureau’s own force of fur wardens, excel- 
lent cooperation has been extended by the Customs Division ‘of the 
Treasury Department and by agents of the Department of Justice 
in Alaska. 


SEIZURES OF FURS. 


Because of the inadequate law under which prosecutions must be 
made for violations of the fur law and the regulations thereunder, 
there have been few arrests and seizures of furs and fewer prosecu- 
tions. The use of poisons, trapping out of season, and the destruc- 
tion of beaver houses are the most serious problems to contend with 
under the law now,in operation. Unless a new Alaskan fur law is 
soon enacted, an acute situation will develop as to the future sup- 
ply of land fur- bearing animals, one of the most valuable natural 
assets of the Territory. 

Of nine seizures made of contraband furs, two were later released 
because of insufficient evidence. Furs seized included skins of 165 
beavers, 96 martens, and 2 red foxes (unprime). Five convictions 
for illegal beaver trapping were secured, each resulting in the im- 
position of fines. The proceeds from the sale of seized furs duri ing 
the year amounted to $3,304.43. 


SHIPMENTS OF ALASKAN FURS. 


Shipments of furs from Alaska covering the period from Decem- 
ber 1, 1920, to November 30, 1921, as reported by postmasters and 
agents of transportation companies in Alaska, were considerably 
below those of the previous year—due no doubt to trappers holding 
their furs because of the prevailing low prices. The value of the 
land furs shipped, exclusive of pelts of blue and white foxes from 
the Pribilof Islands (under the jurisdiction of the Bureau of Fish- 
erles), amounted to $762,296.52, being $317,272.34 less than for the 
previous year. The number of the principal pelts shipped and their 
value are as follows: 


| 
Kind of fur. Number.| Value. || Kind of fur. | Number.| Value. 
= is see DEe BS et -||-- MEE ane SS 
Muskratic e4-bon io) 5. cade 218-737:)| $273-420-||"Beaver, 2-24-22 2.220222 | 236 $4, 248 
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Wiite foxth- tt se Sn 2,108 63,1240) li WMinikkes 2252 5 ee See 8 18, 091 180, 910 
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Crossiioxget) i egg! 371 111307 pBlackibearar- ahs saa ee 719 | 10, 785 
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PATROL SERVICE IN SOUTHEASTERN ALASKA. 


The bureau’s seagoing power boat Pega/, used in the waters of 
southeastern Alaska, has been rechristened Sea Otter. It has a heavy- 
duty gasoline engine, and as it is one of the best of the patrol boats 
in those waters it will make it possible for the chief fur warden to 
visit the entire coast line re securing better observance of the law 
and investigating the fur farms on many islands to help establish 
this growing industry on a sound basis. 
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FUR FARMING IN ALASKA. 


All but 2 of the 10 islands off the southern coast of Alaska under 
the supervision of the bureau are under lease for fur farming. The 
lease on Chowiet Island was canceled at the request of the lessee, 
and no favorable consideration has been given to applicants for 
Simeonof Island, as it is already occupied by natives and others. 

Reports received from the lessees of the eight other islands indicate 
that nearly all are meeting with varying degrees of success. Blue 
foxes continue to be the chief animals farmed on practically all 
islands, although a few fur farmers experimenting with black foxes 
apparently are meeting with success, and a few small attempts are 
being made to farm martens. Fur farming in Alaska is still mainly 
confined to the southern and southeastern coast and adjacent islands. 

For the purpose of securing definite information regarding the 
condition of the fur-farming industry with a view to helping build 
it up, the chief fur warden, accompanied by the bureau’s fox-farming 
expert, has been making a reconnaissance along the southern coast 
with the power boat Sea Otter, gathering information to serve as the 
basis for a publication on fur farming in the Territory. Through 
cooperation with the Forest Service, which issues permits for fur 
farming on islands within the Tongass and Chugach National For- 
ests, arrangements are being made for meetings of fur farmers in 
the Territory during the fall of 1922 for the purpose of conference 
and organization. 

Fox ‘farming i is increasing in the Aleutian Chain, where permits 
for the use of suitable islands are still being issued free to natives 
and at a nominal charge to others. Seventeen | permits were issued for 
islands in this chain during the year, making a total of 56 now in 
effect. Several permits for islands were canceled on recommendation 
of the bureau’s representative at Unalaska, some permittees having 
died and others having failed to make use of their permits or having 
attempted to transfer them without approval. The natives are en- 
couraged to use all suitable islands for the propagation of foxes. 

A bill now pending in Congress, if enacted, will authorize the 
Secretary of Agriculture to lease all islands or other unoccupied 
Government lands lying outside of Government reservations in 
Alaska or issue permits for grazing or fur farming on them. Fur 
farming in the Territory is already | becoming an important industry 
and can be made still more profitable by suitable legislation for the 
protection of those engaged in it. 

The experiment of propagating martens in the Territory has not 
yet met with much success. Only one of the nine individuals holding 
permits reports progress. Several have discontinued their attempts, 
and it is probable that the successful propagation of these animals 
will be slow in developing. Discovery of the mating season of mar- 
tens at the experimental fur farm in New York should be helpful in 
this connection. 


THE ALASKAN REINDEER INDUSTRY. 


Satisfactory progress is being made in the reindeer work begun 
by the bureau in July, 1920. As a result of the investigations already 
made by the scientific staff stationed at Unalakleet (where the experi- 
ment station was first located), the manuscript for a department 
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bulletin on “ Reindeer in Alaska,” fully illustrated and containing 
information on practically every phase of the reindeer industry, was 
prepared during the year. This will be the first report of its kind 
ever published and should be of much practical use to those now in 
the reindeer business, as well as to those contemplating engaging in it. 
The coming year should show still greater progress and dev elop- 
ment of practical results from the reindeer investigations. Experi- 
ments along the lines of feeding and handling will be conducted to 
Jearn the practicability of using reindeer as draft animals through 
the use of a more substantial diet than reindeer moss and other native 
forage, which they now must seek after a day of hard work. 


GRAZING ALLOTMENTS. 


The urgent need for expert study of the Alaskan reindeer and 
their herd management, to encourage the development of the busi- 
ness of raising these animals as a successful industry, is fully appre- 
ciated by the ‘white herd owners, and they are showing keen interest 
in the work being done by the Biological Survey. Only about one- 
third of the reindeer are owned by whites, and the remainder mainly 
by the Eskimos. Now that the ‘prelimi inary study of diseases and 
parasites and their control is completed, the wor king out of grazing- 
allotment areas is of immediate importance, and this i is being done 
by three grazing experts with the use of an auxiliary power schooner 
belonging to the bureau. Among other investigations bureau ex- 
perts are making quadrat studies of forage production and-of the 
renewal of reindeer moss under va rying conditions up to seriously 
overgrazed areas. A bill authorizing the Secretary of Agriculture 
to issue grazing permits has been introduced in the Senate, and the 
authority it contains is vitally needed for the development of the 
reindeer industry in the Territory. 


HERD MANAGEMENT. 


Demonstrations of improved methods of handling herds and indi- 
vidual animals have been given at various places, and in a number 
of instances these have been followed by the herd owners with ac- 
knowledged benefit. Such practical field demonstrations will be 
needed over a great area in order to impress the minds of both Eskimo 
and white owners. The industry is new, and crude methods of herd 
management are still almost universal. 


REINDEER FROM NORWAY. 


In March 60 reindeer arrived at the Government quarantine sta- 
tion at Athenia, N. J—40 females and 20 males—which the Depart- 
ment of Conservation of Michigan had imported from Norway to be 
turned loose in the northern part of the Lower Peninsula of Michigna. 
An inspection of these animals by the bureau’s chief reindeer exper 
from Alaska disclosed the fact that the Norway reindeer were Sean 
smaller than the average Alaskan animal, and also that their color 
was much paler. The experiment of the Michigan authorities will 
be watched with interest, because of the differing character of the 
snowfall and forage in the new habitat, particularly in view of the 
relative scarcity of the lichens and other food similar to that on 
which the animals were accustomed to feed. 
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In order to obtain more information regarding methods of rein- 
deer management, Dr. Seymour Hadwen, who was the chief reindeer 
specialist for two years in Alaska, will go to northern Europe during 
the summer of 1922 to study the industry there, including herd 
management, prevalent parasites and diseases and their control, 
and such other matters as will be helpful to the bureau and to herd 
owners in Alaska. 


LARGE CARIBOU BULLS FOR BREEDING PURPOSES. 


A field naturalist with headquarters at Fairbanks has continued 
investigations of the caribou of that region, and much valuable 
information has resulted. A supply of the large type of caribou 
from which young bulls may be obtained for use in breeding exper- 
iments to increase the size and vitality of the reindeer has been 
located in the Mount McKinley National Park. With the coopera- 
tion of the National Park Service arrangements are being made to 
capture some of these animals and hold them in an inclosure in the 
park until they can be taken down the Yukon on a barge and placed 
with a herd of reindeer from.which the reindeer bucks will be elimi- 
nated. It is believed that the meat output of the Alaskan reindeer 
can be practically doubled by careful selection of breeding stock. 


GAME AND BIRD RESERVATIONS. 


Federal game and bird reservations now number 69, all but one 
of which are bird refuges, and this one is also a national park, so 
that birds are protected there under park regulations. . Five of the 
number are big-game refuges. 

The plan of temporarily transferring wardens from one reserva- 
tion to another in order to broaden their experience and usefulness 
has been successful. It is now contemplated filling the assistant 
warden vacancies as they occur with young men of proper fitness to 
develop into wardens, thus enabling them to grow up in the service. 
The practice of transferring these assistants to different reserva- 
tions and of detailing them for a short time to the central office 
at Washington will fit them for a more effective performance of 
their duties and provide a well-trained personnel competent to de- 
velop the reservations along the lines of greatest usefulness. 

Owing to a general need for information in reference to existing 
State and Federal game and bird refuges in the United States, a list 
of each group was prepared and issued in mimeographed form. Be- 
cause of insufficient information, the lists are not absolutely complete 
as to the number of refuges and their acreage, but revised editions 
will be issued as additional data are received. 

Of the 423 State game and bird refuges listed, 346 contain a total of 
19,331,593 acres. Wyoming has the greatest acreage of State game 
and bird refuges, 4,201,200 acres in 13 units; Minnesota comes next 
with 2,750,936 acres in 64 units; California has 1,792,000 acres in 28 
units; and Montana 1,503,429 acres in 12 units. 

The list of Federal game and bird refuges gives a total of 115. 
The 84 for which the acreage is givén have a total of 10,323,904 acres. 

The great area included in Federal and State game and bird 
refuges indicates how general is the interest in the protection of game 
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and birds. These refuges are-scattered throughout the country and 
in Alaska, Porto Rico, and the Hawaiian Islands, and few States are 
without them. The States lacking refuges of this kind are Missis- 
sippi, Nevada, New Hampshire, South Carolina, and West Virginia. 


BIG-GAME PRESERVES. 


Most of the big-game animals have increased, but serious losses 
were suffered in the antelope herds on the Montana Bison Range and 
the Wind Cave Game Preserve, S. Dak., and in the elk in Jackson 
Hole, Wyo. The year was marked by appalling losses of antelope, 
and it will take years of painstaking effort to bring these herds 
back to their former numbers. On the Bison Range the antelope 
were killed mainly by coyotes, which ran them into deep snow- 
drifts, where they became practically helpless. At Wind Cave large 
bobcats appeared to be the chief offenders, trailing the antelope in 
the snow and apparently killing full-grown bucks without difficulty. 

This experience with predator: y animals at the Bison Range and 
Wind Cave, combined with the severe weather conditions, indicates 
forcibly the difficulty attendant on developing antelope herds under 
fence. Their former freedom to range widely was a strong element 
in their favor. Under fence they appear to be the most helpless of 
our large game. As game preserves are developed they will natu- 
rally attract. predatory animals from a wide adjacent region, espe- 
cially during severe seasons when food becomes scarce. Unsatis- 
factory conditions caused by the drifting snows which fill the 
gullies and depressions raise the question of whether locations like 
the Wind Cave Preserve and the National Bison Range are well 
suited to building up antelope herds. Areas subject to a lighter 
snowfall, even though the same temperatures and high winds prevail, 
may prove better ‘suited to these animals. A milder climate or 
lighter snowfall may be needed to insure success. Efforts are being 
continued to establish a large antelope range in the southwestern 
part of Idaho. 

The following table shows the number of big-game animals under 
fence on the preserves at the close of each calendar year from 1916 
to 1921; the figures for 1922 are as reported on June 30, and, except 
for the buffalo, are approximations: 


Kind of game. 1916 1917 1918 1919 1920 1921 1922 
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stein hstachie)ej Ne eae ais areiaisis iste aieislo tno see jean eiccie ais 165 205 261 345 433 519 578 
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Deer, mule: Cock. Sees Stale bs depen aeeisiens 2 | 2 15 21 27 54 52 
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Two educational motion-picture films have been prepared during 
the year to illustrate the work of this division. One, entitled “Anne’s 
aigrette,” showing interesting pictures of the American egrets, 
snowy herons, : and other birds on the Walker Lake Bird Reservation, 
Ark., is designed to demonstrate the inhumanity of the traffic in the 
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plumage of these birds for the purpose of personal adornment, The 
other film shows views of the birds on the bird-refuge islands near 
the mouth of the Mississippi in the Gulf of Mexico and is entitled 
“ National bird refuges.” 

Detailed histories “of the Bison Range and Wind Cave Preserve 
have been completed, a rough draft of a history of the Niobrara Res- 
ervation, Nebr., has been made, and data assembled for the writing 
of histories of other refuges. 

National Bison Range, Mont.—With the exception of the deplor- 
able loss of antelope during the past winter, the animals and birds 
have done well on this preserve, although in spring the animals 
were much reduced in flesh, owing to the exceptionally severe win- 
ter. Eight apes died during the year and 77 were born, increasing 
the number to 452. All deaths in the herd within the past year have 
apparently been from natural causes, as there has been no contagious 
sickness of any kind. The elk now number 325 as against 265. last 
year. 

The unfortunate loss of antelope reduced the herd from 60 (the 
number reported on June 30, 1921) to 17. During the time when 
the range was covered with snow coyotes drove the antelope into 
drifts, from which they could not escape, and killed by far the 
larger part of the herd, an unprecedented loss. On June 30, 1922, 
it was estimated that 25 antelope were on the range, counting a few 
young of the year. Since January 1, 30 coyotes have been trapped, 
shot, or poisoned on this preserve or near its boundary, and 76 others 
were taken in the surrounding country. 

In the autumn of 1921, 17 white-tailed deer and 17 mule deer 
were received at the range, "the gift of Frank Conley, of Deer Lodge, 
Mont. The estimated number of mule deer now on the range is 50: 
and of white-tailed deer, 25. 

Through the courtesy ‘of hae Canadian National Parks Service, 12 
mountain sheep were obtained in February from Banff, Alberta. 
The band consisted of four rams and eight ewes, which were kept 
in a corral near the warden’s quarters on the range during the 
remainder of the winter. They are doing well and have increased 
in number to 16. 

The 24 ring-necked pheasants turned out in the fiscal year 1921 
had increased to about’ 124, and at the present time 100 are reported 
on the range. The introduction of the pheasants has been so suc- 
cessful that the State has contributed this year nine pairs of Euro- 
pean partridges, and it will be interesting to note the result ; they now 
number 25. 

Two reservoirs for watering places for the animals hia e been com- 
pleted, one on the west side of the range and the other near the south- 
east corner. 

Wind Cave National Game Preserve, S. Dak.—This year’s calf 
crop has increased the buffalo herd from 71 to 90, and the elk number 
149, not including calves. During the exceptionally severe weather 
conditions last winter the antelope herd was reduced by bobcats and 
coyotes from 34 to 14. The remaining animals are in splendid con- 
dition, and on June 30 there were 6 fawns reported, making a total 
of 20 antelope i in that herd. Since January 1, 75 predatory “animals 
were caught on Wind Cave Preserve and in the surrounding country. 
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A light motor truck has heen obtained for use at this preserve and 
is a valuable addition to the equipment, as it will be very useful 
for fire fighting and for facilitating fence repairs, road work, and 
other necessary “activities. 

Concrete work at one of the watering places for the animals was 
completed during the fiscal year and has made it possible for the 
spring to be used more extensively and at all seasons. 

Niobrara Reser vation, Nebr.—There are now 41 buffalo, 54 elk, 
and 1 deer, as against 37 buffalo, 53 elk, and 1 deer a year ago. It is 
hoped that new “blood can be introduced into the elk herd next year. 
The inspector has been instructed to arrange for the transfer of 
some of the excess elk from Sullys Hill to Niobrara and at the same 
time to weed out some of the older or less desirable animals now on 
this reservation. ‘ 

The new game fence, 12 miles in length, is still under construction. 
Posts are set and a contract has been let for erecting the wire for a 
distance of 822 rods. When this fence is finished it will inclose ap- 
proximately 4,320 acres, making this one of our best game refuges. 

Sullys Hill National Game Preser ve, N. Dak.—The buffalo have 
increased from 9 to 11, the elk from 36 to 50, and the deer from 3 
to 5 during the year. 

Construction work on the hostess house and other buildings and 
improvements was advanced last summer, and it is hoped that the 
work will be entirely completed during the coming summer. 

Elk Refuge, Wyo. —The winter of 1921-22 is reported to have been 
the severest on record in relation to the elk. Extreme weather con- 
ditions did not commence until after the Ist of January. Heavy 
thaws followed early snows, and the resulting slush was later frozen 
into solid ice over the grazing lands, making it impossible for the 
elk to get at the native forage. 

The bureau had on hand at the commencement of the winter 
slightly more than 1,000 tons of hay, a larger supply than ever be- 
fore. In addition to this, the State furnished 200 tons. This 1,200 
tons was exhausted in April, before spring conditions permitted the 
elk again to do their own foraging, and no funds were available to 
purchase more. As a result approximately 20 per cent of the total 
number of the elk that came to the refuge perished, not so many as 
in the winter of 1919-20 but probably a larger percentage of those 
that came to the refuge. The greatest number of elk reported on the 
reservation at any one time during the winter was 4,350. 

There is no hay now on hand, but the outlook is good for a better 
crop than that of last year, which amounted to 644 tons. While it is 
unlikely that another extreme winter will follow that just past, 
still it is deemed unsafe to start the winter with so small a stock on 
hand, and additional hay will be purchased. 


BIRD REFUGES. 


There are now 68 Federal bird refuges, 4 of which are located on 
the big-game preserves. No new reservations have been added dur- 
ing the year, and one has been abandoned—the Yukon Delta Reser- 
vation, Alaska, eliminated by Executive Order No. 3642, issued Feb- 
ruary 27, 1922. The North Platte Reservation, Nebr., Was slightly 
reduced in area by Executive Order No. 3540, dated August 96, 1921. 
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Twenty-seven of these reservations have warden service; of the 
wardens employed 9 are permanent to safeguard the reservations, 11 
are part-time, and 10 are cooperative. Individual reports on all the 
bird refuges are not deemed necessary, but notes are given on sev- 
eral of the more important ones. 

Big Lake, Ark.—Conditions at this reservation have continued to 
improve during the past year, and violations of the game laws and 
also of State fishing laws are less frequent. Working in coopera- 
tion with State officials, it has been very difficult for reservation 
wardens in the past to identify illegal fishing tackle frequently 
found. Recent departmental regulations requiring that all set tackle 
should be tagged have worked out very satisfactorily. As it is now, 
a man would naturally hesitate to put his identification tag on an 
illegal net, and untagged nets are subject to confiscation. 

A survey of the boundary line has been made and the line fairly 
well cut and blazed, and galvanized wire is being run along its entire 
length. Runways have been cut through the woods, so that the 
wardens may quickly reach different points on the reservation and 
also obtain a view of places formerly hidden by brush and limbs. 

During the autumn of 1921 the greatest flight of mallards since 
before 1918 was reported, and more Canada geese going south over 
Bg Lake than usual, many of them stopping to feed and rest. There 
was also a larger number of wood ducks in the reservation and vi- 
cinity than for many years. 

Lake Malheur, Oreg—tIn January representatives of the Biologi- 
cal Survey met the governor, attorney general, State engineer, and 
other representatives of Oregon in Salem for the purpose of consid- 
ering a compromise by which the controversy over the status of this 
reservation might be settled. The conference was very satisfactory, 
and there is a strong probability that this long-drawn controversy 
may be amicably concluded to the advantage of all concerned. To 
secure needed information representatives of the bureau and of the 
State visited the reservation in June, and a definite plan of action 
will be proposed in the near future. Because of unprecedented win- 
ter weather conditions at this reservation, it became necessary for 
the warden to feed grain to the birds, as they were threatened with 
starvation. 

Tortugas Keys, Fla—Through the courtesy of the Navy Depart- 
ment the warden’s house on this reservation, which was completely 
undermined by the cutting away of the shore and in danger of fall- 
ing into the sea, has been moved to the opposite or eastern side of the 
key and substantially set up on new piling. The key is developing 
considerable vegetation, which is of much importance to certain 
nesting birds. 

Belle Fourche, S. Dak.—The effect of continuous grazing over the 
lands immediately adjoining the lake shore has raised the question 
as to whether the lack of nesting birds is not due to this destruction 
of growth which might form shelter for them. To settle this ques- 
tion definitely it has been planned to fence off a portion of the area 
known as the peninsula, and the fence has been partly constructed. 
This will be completed as soon as possible, and with the cooperation 
of the Reclamation Service the live stock eliminated from the area. 

North Platte, Nebr—The two smaller of the four reservoirs (No. 
2 and Winter Creek) composing this reservation are very promis- 
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ing places for wild fowl. Unfortunately, the ponds are small, but 

as the rise and fall of the water does not vy: ary more than about 2 
feet they should lend themselves admirably to the planting of wild 
duck foods. At one of these ponds tules and somé small willows and 
cottonwoods are already in evidence along a part of one side. The 
surroundings of both reservoirs are marshy. 

Mosquito Inlet, Fla—A_ petition has been received from the resi- 
dents in the vicinity of Holly Hill, Fla., for the extension of this 
reservation. This shows very clearly a gratifying change of senti- 
ment on the part of local residents toward bird protection, as at the 
time the refuge was created local opposition was voiced against the 
inclusion of any additional area. 

Tampa Bay Group, Fla. (Passage Key, Indian Key, and Palma 
Sola).—Bush Key, which was included in the enlargement of the 
Indian Key Reservation, is reported to have its usual colony of rose- 
ate spoonbills, 143 havi ing been counted by the inspector in June and 
a considerably greater number being reported to occur there. Pas- 
sage Key was seriously damaged by : a hurricane in October, and was 
reported to have been entir ely washed away. Either this report was 
not strictly correct or else the sand rapidly built up again. for in 
January, 1922, a considerable part remained above water. The man- 
groves, however, had been washed away in June, 1922, and the in- 
spector found only a small bit of the key above water, and that ap- 
peared to be washing away from the north side. It was covered with 
pelicans, gulls, terns, and skimmers, but no birds were nesting. 

Carlsbad and Rio Grande, N. Mex., and Salt River, Ariz., are all 
reclamation projects, and while practically no ducks nest on them, 
they serve during migration and in winter as resting places for ad 
fowl which would otherwise be forced to Zo beyond the border. 
Many blue herons and cormorants nest on the Salt River Reservation. 


MIGRATORY-BIRD TREATY AND LACEY ACTS. 


The administration of the migratory-bird treaty and Lacey Acts 
has been seriously embarrassed by insufficient funds for maintaining 
an adequate warden service. Violations of the law will continue to 
increase until wardens can be maintained in every State. As against 
this disquieting situation, it is very encouraging to have reports from 
practically every section ‘of the United States showing that the pro- 
tection now given migratory birds is resulting 1 ina materi al increase 
in their numbers. Tt has been most oratifying to observe, since the 
abolition of spring shooting, that waterfowl in ever-increasing num- 
bers are extending their br ceding range. convincing proof of the wis- 
dom of the advocates of Federal protection for migratory birds. 

Waterfowl have, in fact, increased to such an extent that the mat- 
ter of maintaining adequate breeding, resting, and feeding places is 
becoming a serious problem. Reliab le information is at hand from 
Oregon that large numbers of wild ducks died of starvation’ and 
others were in an emaciated condition after having eaten all the 
vegetation from the ponds in the locality in which they were found, 
This emphasizes the necessity for prompt and vigorous action in set- 
ting aside and perpetuating as homes for the birds and other wild 
life marsh and water areas unsuitable for agriculture, or less valu- 
able for agricultural uses than they are in their natural state. 


oo 
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Early in February, 1922, the bureau assigned an assistant biologist 
to investigate mating and breeding habits of wild fowl in Missouri, 
where it has been contended by a few persons, still persisting in their 
demands for spring shooting, that wild ducks are not mated before 
March 10 and do not breed in the State. Data gathered by this biolo- 
gist, as previously mentioned, furnish incontrovertible proof justify- 
ing the attitude of the bureau in opposing the granting of any wild- 
fowl shooting privileges later in winter than January 31. 


COOPERATION. 


Cordial cooperation extended by State game officials and sports- 
men from practically every State has contributed in a large measure 
toward the results achieved, not only in the enforcement of the law 
but in creating favorable public opinion toward its observance. With- 
out this cooperation the bureau, with its slender force of wardens, 
would have been desperately handicapped. 


WARDEN SERVICE. 


During the year the number of United States game wardens varied 
from 25 to 28. They were aided by 48 United States deputy game 
wardens, receiving a salary when employed during short intervals in 
emergencies, and by approximately 350 United States deputy game 
wardens stationed at suitable points throughout the country, who 
receive a nominal salary of $1 per annum and cooperate by report- 
ing violations, thus bringing about better observance of the law. 

Violations have been numerous and appear to have increased in 
large sections of the country where there are no Federal wardens. 
It became necessary in many instances to transfer wardens from re- 
mote sections for temporary duty to localities where especially fla- 
grant outbreaks of violations were occurring. These special assign- 
ments were salutary, but to get effective results it has been found 
essential to have regular employees at all times in important wild- 
fowl sections. 

Data gathered by the bureau show that over 4,000,000 State hunt- 
ing licenses were issued during the year, but this does not represent 
the total number of hunters, since in many States farmers and others 
in certain instances are exempted from the operation of hunting- 
license laws. With the entire United States to patrol and with such 
a large number of hunters in the field, it is evident that the services 
of a substantial force of game wardens are required if the law is to 
be effectively enforced anc desired results are to be achieved. 


MIGRATORY-BIRD TREATY-ACT ADVISORY BOARD. 


The annual meeting of the Migratory-Bird Treaty-Act Advisory 
Board was held in Washington on December 15, with nearly all mem- 
bers present. Certain amendments of the Federal regulations sug- 
gested by the bureau and concurred in by the board were adopted by 
the Secretary and became effective on March 8, 1922, upon approval by 
the President. These amendments were as follows: The open season 
for waterfowl in New Mexico was changed from the period October 
16 to January 31 to the period October i to January 15; the open 
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season for mourning doves in Mississippi and Louisiana was changed 
from the period October i6 to January 31 to the period September 16 
to December 31; and the season for mourning doves in North Caro- 
lina and South Carolina was changed from October 16 to January 31 
to extend from September 1 to December 15. 


VIOLATIONS OF THE MIGRATORY-BIRD TREATY ACT. 


On July 1 there were 772 migratory-bird treaty-act cases pending. 
Of these, 194 were disposed of during the year by convictions, 60 
were nolle prossed, in 36 grand juries did not return true bills, 54 
were dismissed, and 2 were terminated by death of the accused. 
fourteen cases tried before a jury resulted in verdicts of not guilty 
and 412 cases are still pending. During the fiscal year 742 new cases 
were reported for prosecution; of these, 349 convictions have been 
obtained to date, 39 have been nolle prossed, in 4 grand juries did 
not return true bills, 35 were dismissed, and in 5 the jury returned a 
verdict of not guilty. [ines and costs collected amounted to slightly 
over $9,800 and ranged from $1 to $250 each, and many of the de- 
fendants were also required to pay the costs, which in many instances 
equaled, and in others exceeded, the amount of the fine. About 200 
other cases were reported by Federal wardens which for various rea- 
sons were not forwarded for Federal prosecution, but the evidence in 
many of them was transmitted to State game authorities for appro- 
priate action, as infractions of State laws were involved. 

The convictions in Federal courts were distributed as follows: 
Alabama, 27; Arkansas, 35; California, 2; Connecticut, 2; Dela- 
ware, 3; Florida, 11; Georgia; 59; Idaho; 5; Illinois, 38; Indiana, 
11; lowa, 9; Kansas, 6; Kentucky, 7; Louisiana, 7; Maine, 6; Mary- 
land, 28; Massachusetts, 29; Michigan, 4; Minnesota, 12; Mississippi, 
13; Missouri, 20; Montana, 2; Nebraska, 8; New Hampshire, 1; New 
Jersey, 18; New Mexico, 1; New York, 3; North Carolina, 4; Ohio, 
7; Oklahoma, 1; Oregon, 8; Pennsylvania, 6; Rhode Island, 3; South 
Carolina, 1; South Dakota, 8; Tennessee, 54; Texas, 38; Virginia, 
23; Washington, 18; Wisconsin, 10. 

Many substantial penalties were imposed against violators, al- 
though some offenders escaped with small fines or merely on the pay- 
ment of costs. Among the penalties imposed were 10 jail sentences 
ranging from 5 days to 4 months, in Arkansas, Florida, Llinois, 
Maryland, South Carolina, and Virginia, and fines ranging as high 
as $250; and a number of the violators were given both fines and 
jail sentences. The character of violations included trapping and 
selling wild ducks, illegal shipment of ducks for sale, killing wild 
ducks in close season, killing great blue herons, hunting ducks after 
sunset, hunting waterfowl from a sailboat, and offering to sell wild 
ducks. Many other fines ranging from $25 to $100 were also imposed 
against offenders for offering to sell and selling aigrettes, possessing 
ducks in storage during the close season, and forother miscellaneous 
offenses. The third conviction for the hunting of wild fowl from an 
airplane was obtained in the Federal court at Trenton, N. J., on Feb- 
ruary 12, where the violator charged with killing a goose from an 
airplane was fined $25. 

An extended drive against persons killing mourning doves during 
the close season was made in several of the Southern States and 
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resulted in the apprehension of 160 violators. Of this number 118 
have been prosecuted and fines ranging from $5 to $20 imposed, as 
follows: Alabama, 17; Georgia, 49; Mississippi, 20; and Tennessee, 
32. The remaining cases are still pending. 

The mourning, Carolina, or turtle dove, is a migratory bird com- 
ing within the protection afforded by the migratory-bird treaty and 
the act of Congress to give it effect, even though individuals of the 
species remain within the borders of certain States the entire year, 
according to a decision rendered in the case of United States against 
Joseph H. Lumpkin, brought to trial at Athens, Ga., November 14, 
1921, before Federal Judge S. H. Sibley and a jury. The defend- 
ant, who was charged with killing mourning doves during the Fed- 
eral close season, contended that the birds which he had killed had 
not migrated, but had remained in Georgia the entire year, and for 
this reason were not covered by the Federal statute. The court held 
as a matter of law that the mourning dove is protected by the 
migratory bird treaty act and regulations and instructed the jury 
that the only question of fact to be decided by it was whether the 
defendant actually killed mourning doves in the close season as 
charged in the indictment. The trial, which consumed two days and 
attracted widespread attention, resulted in a verdict of guilty and 
the imposition of a fine of $25 and costs. 

A large number of seizures were made of migratory game birds 
illegally killed or possessed, and most of these were disposed of by 
the bureau, with consent of the accused, by gift to hospitals or 
charitable institutions for use as food. Contraband plumes and 
mounted specimens of migratory birds of an estimated value of $2,000 
were seized during the year. Many of these specimens were formally 
released to the bureau to be used for scientific and educational 
purposes. 

Many violations of State game laws were observed during the 
year by Federal wardens, who transmitted the evidence in regard 
thereto to proper State game officials for prosecution, and informa- 
tion received to date shows that 94 such cases have been successfully 
prosecuted, netting fines totaling $3,436. 

The wardens also conducted an educational campaign to enlighten 
the public concerning the provisions of the Federal game laws and 
their objects and purposes. In three instances wardens were as- 
saulted by violators while attempting to perform their duties, and 
in one case the warden was overpowered by three violators and 
relieved of his pistol and badge. 


PERMITS. 


During the year, 952 permits were issued authorizing the collecting 
of migratory birds, nests, and eggs for scientific purposes. More 
than half of these were limited permits, confining operations to the 
collection of nongame birds and of shorebirds during the open sea- 
son for black-breasted and golden plovers and greater and lesser 
yellowlegs. The issuance of these limited permits was authorized 
by an amendment of regulation 9 of the migratory-bird treaty act 
regulations. adopted March 3, 1921. Reports from the permittees 
show that approximately one-third of them collected no birds, nests, 
or eggs whatsoever during the year. A large number of others col- 
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lected less than five birds each and no nests or eggs. Permits author- 
izing the possession, purchase, sale, and transportation, but not the 
collection, of migratory birds lawfully taken for scientific purposes 
were issued to 185 persons; permits of this nature are issued usually 
to taxidermists or others to whom it appears undesirable to give the 
privilege of collecting specimens. 

Permits authorizing the possession and sale of migratory water- 
fowl raised in captivity were issued to 4,765 persons, and permits 
authorizing the taking of a limited number of waterfowl or their 
eggs for propagating purposes were issued to 87. 

In its quest for information relative to the times and lines of 
flight of migratory birds, the bureau issued permits authorizing the 
trapping of migratory birds alive for banding purposes to 490 per- 
sons. The holder of a bird-banding permit is allowed to possess a 
migratory bird only a suflicient length of time for it to be properly 
banded and liberated. 


INTERSTATE COMMERCE IN GAME. 


Ten new cases involving violations of the Lacey Act were reported 
to the Solicitor for prosecution during the year. This reduction in 
the number of cass from that of previous years is no doubt occa- 
sioned by the fact that shipments of birds, which were formerly cov- 
ered by the Lacey Act, now come under the migratory-bird treaty 
act. Thirty-two >2ses were disposed of in court, 4 of which were dis- 
missed and 1 noll: prossed; the total fines collected in the remaining 
27 cases amounted to $931.10. One hundred and fifteen investiga- 
tions were closed for various reasons, a sufficient amount of evidence 
not being secured to warrant prosecution, the shipments being found 
to be legal, the offense having occurred so long ago that it had ex- 
pired under the st itute of limitations, or the nature of the offense not 
warranting prosecution. Two hundred and twenty-two cases were 
turned over to State officials for prosecution under State laws, 118 
of which have already resulted in convictions netting the States a 
total in fines and costs of approximately $5,000. At the present time 
investigations are pending in the bureau in approximately 150 cases. 
The enforcement of the Lacey Act has been particularly effective in 


suppressing traffic in beaver skins illegally taken. 


IMPORTATION OF FOREIGN BIRDS AND MAMMALS. 


Following the war period of depression, the importation of birds 
and mammals from foreign countries is gradually returning to nor- 
mal. Although the 528 permits issued were 32 less than in 1921, the 
number of individuals and species was greater and the number of 
shipments Inspected increased from 155 to 186. 

Canaries were imported in increased numbers, and the trade in 
parrots with Mexico, South America, and Australia is being revived. 
Traffic in game birds is increasing more slowly and is confined chiefly 
to Mexican quail and Hungarian partridges. At Honolulu, Hawau, 
additional permits were issued for the entry of miscellaneous birds, 
chiefly pigeons, quail, and ducks. Altogether there were entered 
under permit 154,547 canaries, 37,953 Mexican quail, and various 
other miscellaneous birds, making a total of 313,623, of which 274.997 
were inspected. In addition, there were entered at the ports of New 
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York, San Francisco, and other ports, chiefly as passengers’ baggage 
without requirement of permit, 9,075 parrots and parrakeets, 4,627 
canaries, and 10,352 miscellaneous birds. These latter included 
many parrots brought in at the ports of Brownsville and Laredo, 
Tex., without permits when not accompanied by other birds. The 
total number of birds imported during the year was 337,677. 

Permits for mammals included 2,064 foxes from Canada. <A con- 
siderable number of these permits were not used and others covered 
the entry of animals brought in for exhibition purposes and later 
returned. The number of foxes actually remaining in the country, 
therefore, was probably less than that stated. During the year many 
foxes were admitted to entry without quarantine under inspection by 
official veterinarians of the Canadian Government. In view of the 
examination of the animals by Canadian authorities prior to ship- 
ment, the requirements of quarantine at the border seemed unneces- 
sary, and this regulation was rescinded on October 15. 

The year has been notable for the number of elephants brought 
in for menageries and zoological gardens. Among other noteworthy 
mammals was a duckbill (Ornithorhynchus anatinus) from Aus- 
tralia, the first ever brought alive to the United States. This inter- 
esting animal reached San Francisco late in June and was exhibited 
in the New York Zoological Park for about two months previous 
to its death, the last of August, 1922. Shipments from Australia 
also included several species of kangaroos and other marsupials, 
rarely, if ever, imported before, such as the Parry wallaby (Osphran- 
ter parryz), the striped wallaby (Petrogale lateralis), and the vul- 
pine phalanger (Phalangista vulpina). 

The importation of birds for cage-bird traffic, restocking game 
covers, and exhibition in zoological parks has shown a marked in- 
crease. The number of canaries imported last winter for the Christ- 
mas trade, though smaller than in years prior to the war, was more 
nearly normal than for some seasons past. Traffic in parrots has 
also shown some development. A few large shipments of Cuban 
parrots have been received at New York, and several extensive ship- 
ments of parrots and parrakeets have been made from Australia. 
In one instance no less than 6,000 Australan love birds, or shell 
parrakeets (Melopsittacus undulatus), were received in a single con- 
signment. Game birds for restocking covers have been confined 
chiefly to Mexican quail and Hungarian partridges. The importa- 
tion of the latter species has been resumed for the first time since 
1915, and two large shipments were received in the spring, one of 
which included 1,000 birds for the State of Montana. The Hunga- 
rian partridge has done well in the Northwest, particularly in eastern 
Washington, northeastern Oregon, and the Province of Alberta. 
The success which has attended experiments in introducing this spe- 
cies in that region has led to many inquiries and a renewed interest 
in the importation and distribution of the birds. 

Pheasants have shown no appreciable return to normal so far as 
entries are concerned. Since the war most of the traffic in pheasants 
for propagation has been confined to those raised in the United 
States, either on State or‘on private game farms, and the large num- 
ber formerly imported from England and Canada has diminished 
to small proportions. The importation of birds for exhibition pur- 
poses from Europe and Australia has shown an unusual variety, and 
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many rare species not often brought in have been received during 
the year. On the other hand, a few birds formerly common, as the 
rhea, or South American ostrich, have fallen off to such an extent 
that an entry is a noteworthy event, only two or three shipments 
containing rheas being received during the year. 

An unusual number of interesting birds arrived from South 
America and from Australia and the neighboring islands. Among 
these may be mentioned 9 pileated herons (Pi/herodius pileatus) from 
Colombia, a black guan (Aburria aburri) from Venezuela, a Cassin 
macaw (Ara auricollis) and a Weddell parrakeet (Lupsittula wed- 
delli) from Bolivia, a number of kagus (Ainochetus jubatus) from 
New Caledonia, 25 Philippine pectoral rails ({ypotaenidia philip- 
pinensis), 55 New Guinea pink-headed pigeons (Pétilopus superbus), 
a Ducorps cockatoo (Cacatwa ducorpsi) from the Solomon Islands, 
and a number of Australian species, as the semipalmated goose (An- 
seranas semipalmata), the regent bower bird (Sericulus melinus), 
the Morton Bai roselia parrot (Platycercus pallidiceps), the Bourke 
parrakeet (Veophema bourkei), the gold and green lory (Psitteu- 
teles chlorolepidotus), the Princess Alexandra parrakeet (Polytelis 
alewandrae), and a large number of other parrots, cockatoos, and 


love birds. 
IMPORTATIONS OF QUAIL FROM MEXICO. 


Through the cooperation of the Bureau of Animal Industry inspec- 
tion of quail from Mexico was provided, as heretofore, at Browns- 
ville, Laredo, and Eagle Pass, Tex., from November 1 to April 20. 
Quarantine of birds, however, was not required if the shipments 
showed no evidence of quail disease. Few birds arrived until the 
latter part of January. The total number of quail entered during 
the season was 37,953, the largest number ever entered in any one 
year. At Brownsville 9,773 birds were entered; at Laredo, 15,408; 
and at Eagle Pass, 12,772. Quail disease appeared at Laredo about 
February 23, and 500 birds were placed in quarantine, but with 
this exception few losses due to the disease occurred. On the whole 
the season was one of the most successful in recent years. Most of 
the quail imported were shipped to the State game authorities of 
Kentucky, Maryland, and Pennsylvania and were distributed for 
propagating purposes; Kentucky received 6,600 and Maryland 
10,317. The Maryland consignments, comprising nearly a third of 
the total number imported, suffered a loss of less than 1 per cent 
through deaths en route. ; 

The number of quail received from Mexico during the 12 years 
since importation began has now reached a total of 152,348. Many 
of the birds this season were sold at prices ranging from $18 to $24 
or more a dozen, which would make the cost to purchasers of the 
importations this year between $55,000 and $75,000. 


PUBLICATION AND INFORMATIONAL WORK. 


During the year 24 publications of the department prepared in 
the Biological Survey were issued, including 5 revisions of earlier 
bulletins; and at the close of the year 11 manuscripts, including 3 
revisions, were in press or had been submitted to the Assistant Sec- 
retary for publication, and 4 new manuscripts prepared during the 
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year, including 1 revision, were ready for editing preliminary to 
publication. 

Publications issued during the year were as follows: Annual Re- 

ort of Chief of Bureau for 1921; Department Bulletin No. 1049, 
Game as a National Resource; North American Fauna No. 45, A 
‘Biological Survey of Alabama: Part I, Physiography and Life 
Zones; Part I1, The Mammals; Farmers’ Bulletins No. 1235, Game 
Laws for 1921; No. 1238, Laws Relating to Fur-Bearing Animals, 
1921; No. 1239, Community Bird Refuges (including one revised 
edition) ; and No. 1247, American Moles as Agricultural Pests and 
as Fur Producers; Department Circulars No, 196, Directory of 
Officials and Organizations Concerned with the Protection of Birds 
and Game, 1921; and No. 225, Annual Report of the Governor of 
Alaska on the Alaska Game Law, 1921; Separates from the 1920 
Yearbook: No. 836, Conserving Our Wild Animals and Birds; No. 
843, Farm Help from the Birds; No. 845, Hunting Down the Stock 
Killers; and No. 855, Death to the Rodents; Service and Regulatory 
Announcements Nos. 42 to 46 (B. S.), containing the text of regu- 
lations and orders affecting bird reservations and land fur-bearing 
animals in Alaska; Poster No. 41 (Bi.), Open Seasons for Game, 
1922: and revisions of the following: Department Bulletin No. 793, 
Lead Poisoning in Waterfowl; and Farmers’ Bulletins No. 525, 
Raising Guinea Pigs; No. 621, How to Attract Birds in the North- 
eastern United States; No. 912, How to Attract, Birds in the East 
Central States; and No. 1239, Community Bird Refuges, above 
mentioned. 5 
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Merriam; North American Fauna, No. 46, A Biological Survey of 


Dakota: Part I, Physiography and Life Zones, Part IT, The Mam- 
vaals: No. 48, A Biological Survey of the Pribilof Islands, Alaska: 
Part I, Birds and Mammals, Part TI, Insects, Arachnids, and Chilo- 
pods; No. 49, Mammals of New Mexico; Farmers’ Bulletin No, 1288, 
Game Laws for 1922: and revisions of the following farmers’ bulle- 
tins: No. 506, Food of Some Well-known Birds of Forest, Farm, and 
Garden; No. 702, Cottontail Rabbits in Relation to Trees and Farm 
Crops; and No. 844, How to Attract Birds in the Middle Atlantic 
States. 

Manuscripts completed during the year but not yet submitted for 
publication were as follows: A department bulletin on “The marsh 
and aquatic plants of Missouri as wild-duck foods”; a department 
circular on “Experiments in the use of carbon tetrachlorid as an 
anthelmintic for foxes”; a farmers’ bulletin on “ How to get rid of 
rats”: and a revised farmers’ bulletin (No. 779) on “ Canaries: Their 
care and management.” 

In addition, meny items for the press and articles for outside 
scientific periodicals have been prepared or authorized, and numerous 
photographs have been selected from official negatives for the press 
and for individual writers. 
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REPORT OF THE CHIEF OF THE DIVISION OF ACCOUNTS 
. AND DISBURSEMENTS. 


Unitrep States DrparTMENT OF AGRICULTURE, 
Division or ACCOUNTS AND DISBURSEMENTS, 
Washington, D. C., October 11, 1922. 
Sir: [ am transmitting herewith the annual report of the Division 
of Accounts and Disbursements for the fiscal year ended June 30, 
1922. 
Very respectfully, 
A. ZAPPONE, 
Chief of Division. 
Hon. Henry C. WALLACE, 
Secretary of Agriculture. 


CHARACTER OF THE WORK. 


The Chief of the Division of Accounts and Disbursements, in accord- 
ance with law and regulation, pays accounts submitted by the various 
bureaus, divisions, and services of the department. Accounts are 
examined to ascertain that approvals are genuine, that extensions 
and additions are correct, and that there are appropriations out of 
which they are legally payable. A cashbook record is maintained 
of all individual payments, and ledger records are kept of disbursing 
and appropriation debits and credits of all funds of the department. 
Through the use of a card index duplicate payments are prevented 
and a ready reference to payments is available. The division also 
supervises the placing of funds to the official credit of temporary 
special disbursing agents and other fiscal officers of the department, 
and after making a record thereof transmits their accounts to the 
General Accounting Office. It receives and accounts for all moneys 
due the department from various sources; makes advances of public 
funds to employees for the payment of their expenses while traveling 
on official business; maintains a record of liabilities and disburse- 
ments in connection with purchases of lands under the Weeks forestry 
law; keeps the departmental record of amounts withheld from em- 
ployees’ salaries under the provisions of the retirement act of May 22, 
1920, and, under the direction of the Secretary and the Budget officer, 
compiles the annual estimates of appropriations. Miscellaneous finan- 
cial reports are prepared from time to time as required. During the 
fiscal year 1922 this office also received and deposited in the Treasury 
all the collections of farmers’ seed grain loans, and maintained the file 
of notes and mortgages and a detailed record of the repayments 
thereunder. 
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WORK OF THE YEAR. 


APPROPRIATIONS, EXPENDITURES, ETC. 


To carry on the regular work of the Department of Agriculture, 
consisting of its investigative, regulatory, and other routine activi- 
ties, and to administer the cooperative agricultural extension work, 
Federal highway and forest road and trail construction, and other 
special activities devolving upon the department by operation of 
law, during the fiscal year ended June 30, 1922, Congress appropri- 
ated or authorized for expenditure $135,046,918. This sum includes 
$36,404,259 carried in the agricultural appropriation act for that 
fiscal year; supplemental appropriations of $1,627,875 contained in 
various deficiency appropriation acts; the permanent annual appro- 
priations of $3,000,000 for the enforcement of the meat inspection 
act, and $4,080,000 for extension work in agriculture and home eco- 
nomics in cooperation with the States; the appropriation of $1,500,000 
provided by the special act for making seed grain loans to farmers in 
the drought-stricken areas of the Northwest; $75,000,000 for the con- 
struction of highways in cooperation with the States, and $6,000,000 
for road and trail building within or adjacent to the national forests; 
$3,137,882 for payment of the increase of compensation to the em- 
ployees of the department; $725,000 for printing and binding; 
$2,941,375 which became available from national-forest receipts and 
Forest Service cooperative funds for cooperative work, road and trail 
construction, refunds to depositors, and payments to the States for 
the benefit of roads and schools; and $630,527 in special appropria- 
tions and in allotments transferred from other departments under 
section 7, fortifications act of May 21, 1920, for work to be done at 
their request by the Department of Agriculture. In addition to these 
appropriations made for the fiscal year 1922, unexpended balances of 
apprapuations made for prior years totaling $225,137,391 remained 
available for expenditure during this year. The largest portion of 
these unexpended balances consisted of $193,693,859 in Federal aid 
road-construction funds and $3,806,759 in forest road and trail build- 
ing appropriations, available until expended and encumbered within 
$8,500,000 of their total through cooperative road building agree- 
ments with States, counties, and communities; $9,936,328 remaining 
from the war emergency revolving fund for the purchase and distribu- 
tion of nitrate of soda, and $5,680,380 from the revolving fund for 
stimulating agriculture through the purchase and distribution of seeds 
during the war period, the bulk of both these revolving funds being 
finally transferred to the surplus fund of the Treasury in December, 
1921. The remainder of the unexpended balances available for ex- 
penditure during the fiscal year 1922 consisted of $5,478,058 in bal- 
ances under the various appropriations contained in the agricultural 
appropriation act for the aN year 1921 and $802,868 under other 
appropriations for that year; $3,736,680 in balances remaining from 
appropriations provided by the agricultural act for the fiscal year 
1921, and $23,750 from other appropriations for that year; and 
$1,978,709 in unexpended balances of continuing appropriations from 
prior years remaining available until expended. The total amount 
available from all sources for expenditure during the fiscal year 1922 
was therefore $360,184,309. 
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During the year the disbursements of the department amounted to 
$147, 289,385, of which $31,000,029 was disbursed from the ap- 

ropriations provided by the agricultural appropriation act for the 
facal year 1922, $16,670,878 from the permanent annual, supple- 
mental, special, and indefinite appropriations and the allotments 
from other departments made for that year, and $99,618,478 from 
the unexpended balances of annual and continuing appropriations 
for prior fiscal years. On December 7, 1921, $9,500,000 of the unex- 
pended balances remaining in the revolving fund for the purchase 
and distribution of nitrate of soda and $5,670,000 of the unexpended 
balance remaining in the revolving fund for stimulating agriculture 
through the purchase and distribution of seeds was transferred to 
the surplus fund of the Treasury, leaving in each of these two revolv- 
ing funds only a small balance to meet a few outstanding obligations. 
On June 30, 1922, $2,559,185.03 additional was transferred to the 
surplus fund, consisting of $2,438,276.86 in unexpended balances of 
annual appropriations for the fiscal year 1920 and unobligated bal- 
ances of several continuing appropriations no longer in active use, 
and $120,908.17 in final balances under the appropriations for 
stimulating agriculture and for cooperative agricultural extension 
work. The total transferred to the surplus fund during the fiscal 
year was therefore $17,729,185. 

At the close of the fiscal year, June 30, 1922, $195,165,739 remained 
unexpended and available for disbursement during the fiscal year 
1923. Of this sum, $5,404,230 represented unexpended_ balances 
of appropriations provided by the agricultural act for 1922, 
$81,971,781 unexpended balances of permanent annual, supple- 
mental, special, and indefinite appropriations and allotments from 
other departments made for the fiscal year 1922, and $107,789,728 
unexpended balances of annual and continuing appropriations for 
the fiscal year 1921 and prior years. The bulk of these balances 
consists of $178,703,521 mm Federal aid road-building funds and 
$6,108,038 in forest road and trail construction appropriations, 
obligated through cooperative road-building agreements within 
$18,000,000 of their total. 

The office of the disbursing clerk received, examined, and paid 
189,509 vouchers and pay rolls during the year, requiring the issuance 
of 341,447 checks on the Treasurer of the United States. In addition, 
30,180 checks were issued against funds deposited in the disbursing 
clerk’s special account with the Treasurer. 

Of the checks issued, 228 were lost in transit through the mails or 
by the payees, and were duplicated by this office after bonds of 
indemnity had been furnished by the payees as required by law and 
regulations. 

he semimonthly payment of salaries of employees stationed in 
Sie pepton involved the handling and disbursement of $7 ,541,121.71 
in cash. 

During the year 11,765 freight and other accounts were sent to the 
General Accounting Office for payment. 
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PUBLIC MONEYS RECEIVED BY THE DEPARTMENT. 


The department received during the fiscal year 1922 from the 
sources indicated the following amounts which were covered into 
the Treasury: 


‘Deposited to the credit of miscellaneous receipts fund: 
Weather Bureau; Receipts from United States telegraph lines... -.- $5, 216. 28 
Forest Service: Sales of timber, grazing fees, and use of forest lands 
(exclusive of receipts to be used for construction of roads and 


THATS TOTS TALS) ese eae ae pe Se he ee ea sg wo ve eee ce 4, 628, 462. 42 
Bureau of Chemistry — 
Examinations of samples of flour, oleomargarine, etc....-....-- 295. 00 
Sale ofshesringse : tet. seay Falzeus fool eres pap ee oe Bee ae 214. 90 
Bureau of Biological Survey: Sale of animal skins..............-- 24, 600. 48 
Bureau of Soils: Sale of kelp, char, potash, and carbon.........-- 37, 606. 75 
Division of Publications: Sale of maps, prints and lantern slides. - - 2, 126.02 
States Relations Service— 
Sale of products grown at insular experiment stations... ....- 4,378. 35 
SalerOb.cand. index es ch, ee es 5s eo pe 117. 44 
Bureau of Markets and Crop Estimates— 
iispection of iood* products." erste eee. ee eee eee 131, 791. 55 
Gram Staridards appealsl (192. ee aii Bonu ti ese eee Sees 53, 109. 99 
Warehousedisputiest 9.~inesetrsi ceanrcntes {eet oe ee ; 4, 862. 00 
Salexof, cobtomastamd ardsty45 ge. ie pa ee eee 8, 947. 80 
Sal CLO MOOSELCOGLOMG cps ee ee eet pe epee = ae ee 30, 883. 57 
Sale-of praim 24S 2 So GE AA CR ANAS RIS | BE) eee) rae aan ae 7, 821. 62 
Collectiénstirom) Center Market 22 2. seen eS ee 49, 360. 73 
Federal Horticultural Board: Charges for fumigating cars and 
NIE MOKON INS epee 2 te eee, SRP yO N.S Gee Ine WB Re Se Sie ee 128, 036. 50 
Seed Grain Loan Committee: Interest on seed grain loans. ....-- 1, 415. 41 
Various bureaus: Miscellaneous collections, including sale of con- 
demned Government property........-. SARI SO. SOS SY 90, 118. 00 
Total deposited to credit of miscellaneous receipts fund... -..--- 5, 209, 364. 81 


Deposited to the credit of appropriations for regular work of department: 
Bureau of Animal Industry: Payments by packers for overtime 


services of meat-inspection employees...........-..---------+-+- 229, 801. 62 
Bureau of Markets and Crop Estimates: Reimbursement for cost of 

Classit VAT; COLLOM ene: x8 ioe apn wroteon ome tee ee eee eee 63, 443. 28 
Various bureaus: Miscellaneous collections, including refunds on 

unused Tilroad: scrip fetes 2 Sc Mee. [yA oha Raw 30, 836. 58 


Total deposited to credit of appropriations for regular work of 
GEMALGMIOR ss - oF e cee clre ele eter Bie ee Rae or give og pe eee 324, 081. 48 
Deposited to the credit of other appropriations administered by the 
department: 
Bureau of Public Roads: Reimbursement for cost to department of 
distributing surplus war materials to various States for use in 
TOL: CONSEPUCHLOMS | xe tee ere SR ao ge nee Senta nh ome Sted a rea ee eg 323, 016. 85 
Seed Grain Loan Committee: Repayments by farmers of seed grain ° 
loans made to them during fiscal year 1921 from the appropria- 
tion of $2,000,000 contained in agricultural act........-.--.---- 668, 742. 77 
Deposited to the credit of special funds of the Forest Service: 
Receipts from sales of timber, grazing fees, and use of 
lands, which will be applicable to construction of 
roads.and trailsiinsfiscalyeargl923) 2-2 4.42 | 8 ee aoe $338, 576. 96 
Amount from deferred grazing fees for fiscal year 1921, 
received during fiscal year 1922, applicable to road 


and trail construction in fiscal year 1922..........-. 161, 236. 34 
" —_________ 499, 813. 30 
Contributions tor-cooperative Work. .,.\ 220 bones 2 oe = 3 oyna 1, 378, 374. 84 


Total deposited to credit of special funds of the Forest Service.. 1, 878, 188. 14 
Total receipts during fiscal year 1922..........-.. te ees foe ae 8, 403, 394. 05 
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STATEMENT OF APPROPRIATIONS, DISBURSEMENTS, AND UNEXPENDED BALANCES 
FOR THE UNITED STATES DEPARTMENT OF AGRICULTURE. 


{Fiscal years 1839 to 1920, inclusive.] 


t 
Fiscal) Amount ap- | Amount dis- 


| 
| Amount dis- 


| Amount un- 


| 
| Amount un- || Fiscal) Amount ap- 
year. | propriated. | _ bursed. | expended. year. | propriated. bursed. expended. 

2. ! } 3 | 

1839. . $1, 000. 00 $1.000:00) | ese ery ee 1880..| $210,500.00 | $209, 361.72 | $1, 138. 28 
| Eigm | Sigaeat Satay 
, 900. 362, 961. , 038, 

% 1,000. 00 686, 941. 00 669, 486. 61 17, 454. 39 
Bee eee ee eee teeta ance clats alain [wor elnia = sie seam aie 648, 140. 00 645, 116. 96 3, 023. 04 
1844. . 2, 000. 00 2,000.00 877, 690.00 | 780, 694. 64 96, 995. 36 
1845... 2,000. 00 2,000.00 825, 248.00 | 666, 470. 89 158, 777. 11 
1846. 3,000. 00 3,000. 00 : 872,715.00 | 843,360.33 29, 354. 67 
1847. 3,000.00 SKONOLO0) | Senos cee | 1888..| 1,864,730.00 | 1,848,793. 56 15, 936. 44 
1848. 4, 500. 00 BS 500N GOH os so35 25. 8ee 1889..| 1,975,080.00 | 1,874,189.62 | 100,890.38 
1849... 3, 500. 00 3 SOOLOO! | Sendas Senne 1890..| 1,804,200.00 | 1,605, 884. 51 198, 315. 49 
1850. . 5, 500. 00 be SO0N00) Scots ae oem 1891..! 2,336,502.00 | 2,230, 730.15 105, 771. 85 
1851... 5, 500. 00 5 S00s00N|: soso shee eee ¢ 3,538, 153.00 | 3, 487, 759. 54 50, 393. 46 
1852. 5, 000. 00 53000; OO} ners snc8 coeeenee 3, 323,060.00 | 3,138, 429. 53 184, 630. 47 
1853. .| 5, 000. 00 FSO POY) (apes pe eee 3,708, 500.00 | 3,082,113. 70 626, 386. 30 
1854. 10, 000. 00 TOK0005 O0"|s ccc scceee ee 3,611,915.00 | 3,126,030.38 | 485, 884. 62 
1855... 50, 000. 00 59,000.00 |... 3, 688, 750.00 | 3,199,653. 20 489, 096. 80 
1856. . 30, 000. 00 30,000.00 ..... 3,940, 532,00 | 3,840,281. 45 100, 250. 55 
1857... 75, 000.00 as000: 00s = eeren eeoe 3, 572,902.00 | 3,530,510. 44 42.391. 56 
1858. . 63, 500. 00 63, 157. 25 | 3, 987, 202.00 | 3,958, 212. 73 28, 989. 27 
1859. .| 60, 000. 00 GOSO00S00L Ie Aas eee ee 4” 197,922.00 | 4,069; 502. 42 58, 418. 58 
1860... 40,000. 00 AOGOONOU Gre sees 4, 423,500.00 | 4,358, 371. 42 | 65, 128. 58 
1861. .| 60, 000.00 GOKOOO ODM eset eee) 5,090, 433.00 | 5,070,528. 2s 20, 104. 72 
1862. .| 64, 000. 00 63, 704. 21 6, 208,960.00 | 5,927,344. $4 281, 615. 16 
1863. .| 80, 000. 00 SOLOONE OOH Eee eee 6, 740,024.00 | 6,684,311. 63 55, 712. 37 
1864... 119, 770. 00 109, 270. 00 905..| 6,589, 540.00.| 6,513, 865. 63 75, 674. 37 
1865. 150, 604. 00 150, 496. 50 107. 50 || 1906. 8, 370,690.00 | 8,174, 510.02 196, 179. 98 
1866. . 167, 787. 82 LACTIS NOS Aap oe SoeraEA 1907. .| 11,116, 440.00 | 9,916, 252.70 | 1,200,187. 30 
1867. 199, 100. 00 ADO SIOONOOL eee eee 1908. .| 13, 613,040.00 | 13, 170,739. 63 442, 300. 37 
1868. . 279, 020. 00 277, 094. 34 | 1,925.66 || 1909..) 16,063, 106.00 15, 756, 766. 45 306, 339. 55 
1869... 210, 198. 00 DIOMOSZ00h eee eee nee 1910..| 17, 136,736.00 | 16,725, 796. 13 410, 939, 87 
1870.. 156, 440. 00 151, 596. 93 4,843.07 || 1911..| 20, 832,636.00 | 20,368, 954. 64 463, 681, 36 
1871... 188, 180. 00 186, 876. 81 1,303.19 || 1912. .| 22,493, 209.09 | 20,986, 207.28 | 1,417,001.72 
1872... 197,070.00 195, 977. 25 1,092.75 || 1913..| 22, 662,315.00 | 21,971,927. 22 690, 387. 78 
1873... 202, 440. 00 201, 321. 22 1,118.78 || 1914. .| 24,086, 945.00 | 23,348, 321.00 738, 624. 00 
1874... 259, 871.00 235, 946. 78 23, 924. 22 || 1915..| 28, 880,075.00 28, 118, 863. 88 766, 211.12 
1875. 357, 380. 00 341, 079. 83 16,300.17 || 1916..| 28,004,082.00 | 27, 594, 068, 32 410, 01%. 68 
1876... 264, 120.00 213, 843. 64 50, 276. 36 || 1917..) 36,133, 100.00 , 34,360, 180.56 } 1,772,919, 44 
1877..| 333, 687. 00 327, 206. 23 6, 480. 77 || 1918..| 71, 130, 513.00 65,969, 604.07 | 5, 160, 908. 93 
1878. .! 327, 640. 00 326, 634. 94 1,005.06 |} 1919..|114, 087, 216.00 108, 937,668,18 | 5,149, 547. 82 
1879..| 217, 400.00 217, 360. 00 40.00 || 1920. _|142, 733,924.00 | 70,265, 464.64 |172, 468, 459. 36 


| 


t 


1 Doesnot include unexpended balances of annual and continuing appropriations from prior fiscal years 
of $124,248,854; total balance available for further disbursement in fiscal year 1921, $196,717,313. 
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REPORT OF THE CHIEF OF THE DIVISION OF 
PUBLICATIONS. 


Untrep Srates DEPARTMENT OF AGRICULTURE, 
Division oF PUBLICATIONS, 
Washington, V. C., September 18, 1922. 
Sir: I have the honor to submit herewith a report on the work of 
the Division of Publications for the fiscal year ended June 30, 1922. 
Respectfully, 
JoHun L. Cosps, Jr., 
Chief of Division. 
Hon. H. C. Wace, 
Secretary of Agriculture. 


—_—_———- 


SUMMARY. 


Important facts regarding the work of the Division of Publica- 
tions in the fiscal year 1922 may be summarized as follows: 

(1) Investigation of the publication work of the department by a 
committee of farm-paper editors at the request of the Secretary. 

(2) Press Service and Office of Exhibits detached from the divi- 
sion and placed under the Office of the Secretary. 

(3) Legislation which resulted in the suspension of the Good 
Roads Magazine, Journal of Agricultural Research, and Special 
Information Service. 

(4) Combination of the Market Reporter, Crop Reporter, and 
National Weather and Crop Bulletin into a weekly publication 
known as Weather, Crops, and Markets. The Weekly News Letter 
was discontinued and a “ house organ,” known as the Official Record, 
established. 

(5) The consolidation in this division of the addressing and dupli- 
cating work of the department. 

(6) The return to the Treasury of $183,848.79 of the printing 
appropriation for the fiscal year and a carry over of unfinished work 
of approximately $141,000. 

(7) There were. distributed 35,249,498 copies of publications, and 
388 new publications were issued. Of these, 57 were Farmers’ Bulle- 
tins, 118 were Department Bulletins, and the remainder miscellaneous 
publications. 

(8) Thirty-three new motion pictures were completed, 21 old films 
were revised, and work begun on 28 additional new films. 

(9) A turnover of 40.24 per cent in the $960 clerical grade and of 
27.7 per cent in the photographers and draftsmen. 
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LEGISLATION AFFECTS PERIODICALS. 


The sundry civil act of March 4, 1921, carried a provision to the 
effect that all Government periodic: ‘als not specifically authorized by 
Congress by December 1, 1921, should be suspended on that date. 
A bill providing for the continuance of these periodicals passed the 
Senate but was not acted on in the House before adjournment, and 
on December 1 the law went into effect. All periodicals issued by the 
department were temporarily suspended. Subsequently a ruling 
by the Congressional Joint Committee on Printing permitted the 
publication ‘of such statistical and administrative matter as might 
be certified by the Secretary of Agriculture as being necessary ‘for 
the conduct of the routine business of the department. Under this 
permission the proposed combination of the Crop Reporter, the Mar- 
ket Reporter, and the National Weather and Crop Bulletin into a 
weekly publication known as Weather, Crops, and Markets, was made 
effective January 1. The Weekly News Letter was discontinued, and 
a house organ called the Official Record was inaugurated on that 
date, while the continuance of the Experiment Station Record, the 
Monthly Weather Review, and the Clip Sheet was secured. Permis- 
sion was not secured for the continued publication of the Good Roads 
Magazine, the Journal of Agricultural Research, and the Special 
Information Service, and publication of these periodicals had not 
been resumed at the end of the fiscal year. Legislation in the spring 
of 1922 provided that periodicals might be issued by the heads of 
departments upon the approval of the Bureau of the Budget, but 
formal app ronal Py that bureau of periodicals had not been received 
on June 30, 1922 


PRINTING FUNDS RETURNED TO TREASURY. 


The regular printing and binding fund for the fiscal year 1922 was 
$725,000. There was also available the deficiency appropriation of 
$125,000 made during the latter part of the fiscal year 1921 but not 
used in that year. Thus, the department had $850,000 available for 
printing. In accordance with instructions from the Secretary the 
deficiency appropriation was held primarily for the purpose of pub- 
lishing manuscripts which had aceumulated in the department be- 
cause of the lack of printing funds. Approximately $184,000 of 
the printing fund was returned to the Treasury. 


EDITORIAL FORCE MUST BE STRENGTHENED. 


The editorial work was handicapped by the resignation, in the fall 
of 1921, of the chief editor, who left the department to take a position 
in the War Finance Corporation, paying a salary 50 per cent larger 
than he had received here. The place was vacant two months before 
a competent person was found. So far as the prompt preparation of 
copy and the transmittal of manuscripts to the Public Printer is con- 
cerned the editorial work has been in a fairly satisfactory condition. 
It has been, and is, however, seriously handicapped by a shortage of 
capable editors. Up to this time it has not been possible to find well- 
aualified persons who would accept the small salaries available. 
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A NEW STYLE MANUAL. 


A new style manual of the Government Printing Office was issued 
during the past fiscal year. It has been approved by the Joint 
Committee on Printing, and the Permanent Conference on Printing 
adopted a resolution that it be “approved for adoption as the style 
to be used for all Government departments.” This department 
made a number of recommendations to the Public Printer in regard 
to certain matters of style and terminology. Some of these were 
accepted and appear in the style manual. Some bureaus of the de- 
partment insist on following their own terminology and style. The 
result is a lack of uniformity in department publications and unneces- 
sary expense and delay in handling copy and proofs. It seems ob- 
vious that this department should at least be consistent in the termi- 
nology and style of its own publications. It seems also that the De- 
partment of Agriculture should be the final authority on the termi- 
nology and adoption of new words pertaining to agriculture, not only 
that their use may become uniform within the department, but that 
they may be adopted by dictionaries, educators, and the public. Some 
agency is needed within the department to make final decisions in 
regard to many agricultural terms about which there is no uniformity 
at present. It is recommended, therefore,°that a board of termi- 
nology, whose decisions in such matters shall be final and binding 
upon all bureaus of the department, be created by the Secretary. 


COST OF PUBLICATIONS OF THE YEAR. 


The following tables summarize the expenditures from each of 
the printing funds available during the fiscal year 1922 for each 
class of publications by bureaus: 
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ANNUAL REPORTS OF DEPARTMENT OF 


AGRICULTURE. 


Expenditures from the deficiency appropriation, fiscal year 1922. 


Publications. 
Grand total. 5 E * | 
Total publica- | Farmers’ Bul- | Department 
Bureau. tions. letins. ulletins. 
} | , 
|Copies.| Cost. |Copies.. Cost. | Copies. es Cost. | Copies. Cost. 
Animal industy...22.5. 2..-.2Jelose tes 3 $72. 88]....2... $72.88) 2-2 225. |. 78021886) eos. soe 
Biological/Survey......-2. asnolesee 3, 500 519.13) 3,500 ra CE 159 hi aie he | 3,500! $373.48 
Chemistry tess cee eek ee 3, 000, 400.77; 3,000, AND S Tile moee nels cone uae 3, 000, 400.77 
Entomology ed Se oy pn en en en ge 380. 26)........| 380. 26 
States Relations Service.......... 200,000; 5,419.43) 200,000, 5,419. 43 
Journal of Agricultural Research.| 40,102 8,394.72) 40,102 8,394.72 
MOTESUISOLVACOs ac asemee ck aaeece ee 39,500 4,961.53) 39,500) 4,961.53) 
ME DTAT Yee ae 28 Sem tence ceeeee 12;'822) “14; 635-00). =... 822.00 
PiblichHRoadsie se  seceeaee ees 34, 000 5,146.51) 34,000 5,146.51 
Soilsie Sesogs cess cnsteestses cose eee 1, 654. 62 1, 654, 62 
Farm Management... ['deceise © 866. 62 ” 366. 62) 
Plant Industry: cs). .200 55.2022 16,500 4,078.95) 16,500, 4,078.95 
Weather Bureal. s-scccces eeacce 58,449, 19,197.98 57, 750, 17, 051.79).......- ieHeeaeco soos See Jeceeeees 
| i 
Motalect Sacaceincenme lac 407, 873| 62,728.40) 394, ee 49,769.21) 255, 6000/8, 798. = 16, 000 9, 274. 03 
} i | 
| Publications. 
| 
z oe 3 Forms, letters, 
eparates an ete. 
Bureau. Deparment Reports, etc. Periodicals. unnumbered 
ep pamphlets. 
Copies.) Cost. Copies.) Cost. |Copies.| Cost. Copies.) Cost. |Copies.| Cost 
= pee ale Pines ee pet 3 | ee | a ieee 
| 
Biological Survey.|........ Bakeunsel seeneanal j8148. (eee once SSS eEaas! KAReh eed Mesrabrba| bacueodescaecege ‘ 
Journal of Agricul- | | | 
tural Research. .|........ janine eReteeee possess | 40,000 $8,373.56 102)2 “$2016 |o2. cot claim cceiee 
Forest Service.....| 8,000 $274.01)........ |ceid cow pe be cre da feewta et 3 cence {ee eS ds] aes ee les Aamo 
Wibraryans seston lh cs sats 822200). - =. =. . Set Hoesel Seco scl Rassesae Paeseaee ioseeass a 12, 822'$10,813.00 
Public Roads ooo ane 1, OOS 208; brsoe oe ese me eer She tases ea, ee Baan A Dc 
Plant industry...2|> 4;000|) S58sR0tee. Pe tsetse 12500] 3)352582|5 30:45, see see 
Weather Bureau..|........ lia srw vie cto sae aiare are ce 9003 00a, Zeeial acercrceere 57, 1750 16, 151.79 699) 2, 146.19 
Motale. oss. 12,000 1,454.81) 1,000 2,342.22) 40, 000)8,373.56) 70,352/19,525.77) 13, 521/12, 959. 10 
| | | 


NEW PUBLICATIONS. 


New publications issued during the year ended June 30, 1922. 


Department bulletins 
Department circulars 
Soil surveys 
Yearbook separates 


Journal of Agricultural Research separates 


Secretary circulars 


Service and regulatory announcements 


Total 


Total 


4 Wo) 2 Hee eae ar Rh Pe a a gD FS ie AE eV Nee wre 
Number of orders of job printing 


No. 


1198. 
1201. 
1204. 
1200. 
1210. 
1199. 
1217. 
1207. 
1217. 
1209. 
1221. 


1214. 
1223. 
1225. 
1219. 
1226. 
1227. 
1203. 

218. 
1231. 
1232. 
1228, 
1224. 
1233. 
1220. 
1235. 
1230. 
1237. 
1229, 
1238. 
1241. 
1208. 
1246. 
1249, 
1242. 
1248. 
1247. 
1234. 
1251. 
1239. 
1222. 
1216. 
1215. 
1254. 
1253. 
1259. 
1252. 
1257. 
1258. 
1255. 
1250. 
1261. 
1260. 
1262. 
1266. 
1267. 
1243. 
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New Farmers’ Bulletins issued during the year ended June 30, 1922. 


Swarm Control. 

Motor Trucks on Eastern Farms. 

Northwestern Apple Packing Houses. 

Tuberculosis of Fowls. 

Measuring and Marketing Farm Timber. 

Judging Sheep. 

Home Canning of Fruits and Vegetables. 

Milk and Its Uses in the Home. 

The Green-bug or Spring Grain-aphis. 

Planting and Care of Street Trees. 

Standard Varieties of Chickens. IV. The Ornamental Breeds and Varie- 
ties. 

Farm Dairy Houses. 

The Chinch Bug and Its Control. 

The Potato Leafhopper and Its Control. 

Floors and Floor Coverings. 

Take-all of Wheat and Its Control. 

Sewage and Sewerage of Farm Homes. 

The Angora Goat. 

Beef Production in the Corn Belt. 

Drying Crude Drugs. 

Seed Marketing Hints for the Farmer. 

A Week’s Food for an Average Family. 

Wheat Scab and Its Control. 

Tomatoes for Canning and Manufacturing. 

Insect and Fungous Enemies of the Grape. 

Game Laws for 1921. 

Chimneys and Fireplaces: How to Build Them. 

Pineapple Culture in Florida. 

Utilization of Alfalfa. 

Laws Relating to Fur-bearing Animals, 1921. 

An Improved Method of Making Sugar-beet Sirup. 

Trees for Town and City Streets. 

The Peach Borer: How to Prevent or Lessen Its Ravages. 

Olive Growing in the Southwestern United States. 

Permanent Fruit and Vegetable Gardens. 

The Sugar-beet Nematode in the Western States. 

American Moles as Agricultural Pests and as Fur Producers. 

Gullies: How to Control and Reclaim Them. 

Standard Varieties of Chickens. V. The Bantam Breeds and Varieties. 

Community Bird Refuges. 

Beekeeping in the Tulip-tree Region. 

Beekeeping in the Buckwheat Region. 

Beekeeping in the Clover Region. 

Important Cultivated Grasses. 

Seed Peas for the Canner. 

A Sawfly Injurious to Young Pines. 

Sawflies Injurious to Rose Foliage. 

Insects Injurious to the Mango in Florida and How to Combat Them. 

Webworms Injurious to Cereal and Forage Crops and Their Control. 

The Production of Peas for Canning. 

Green Manuring. 

The Avocado: Its Insect Enemies and How to Combat Them. 

Stored-grain Pests. 

The Boll-weevil Problem: Methods of Reducing Damage. 

Preparation of Peaches for Market. 

Utilization of Flue-heated Tobacco Barns for Sweet-potato Storage. 

The Border Method of Irrigation. 
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FIELD PRINTING DONE ON CONTRACT BY PRINTERS OUTSIDE THE DISTRICT OF 
COLUMBIA AS OF AUGUST 21, 1922. 


In addition to the printing done for the department at the Govern- 
ment Printing Office, a small quantity of emergency work was done 
by commercial printers at various points outside the District of Co- 
lumbia. The amounts, by bureaus, were as follows: 


F019 GEST) GP) OY 0 0 Ey a ee ap eS STU ND Nee nar NV SITE pa NPE job $15. 50 
Biological, “Survey ee een Pees Se aaa ee pe 34. 50 
SES AGO TIL © UO Say) a a ae a ey os gu pene Se IE ee 493. 28 
MOTeESEMS Cr vice. en at aes ea ena emer ees eee nee 3. 50 
PLT RO BG see a eo is Oras | UE gu DO ede ee a ee a nn sae 78. 35 
Hedera le Eoreleultural] Ovi se tek Mee eee ene le ee a 10. 58 
Weather oBirea yes: 0262 SUN SS a I SS cone UE UN er 30. 75 
Marketsand) Crop Hstimates 22) =o hs ee ie ee 663. 75 
Offices of Marm “Mana gcern emt 22s sete aes ae eee ge 10. 75 
Vat) Ha US ET Yaa ae a LRN Magar ie ee EL _ 620.00 
Office:of ‘the Secretary 202s 2 vee a le I Paty ees ele 52. 00 

DS GEM Ss wes Res hoe 2 a UPD GA a eK SR) anmren S eae eRe ae eee 2, 012.96 


Printing done at the Government Printing Office but charged to special funds 
of bureaus as of August 19, 1922. 


| 
Bureaus. [ Bills. | Estimates. Total. 

s a ue a ARTES >| = | -an eeee ON 

Mrinal MOUSE ye scl c cee. Sette sce ane a eh oer | $17,286.81 | $3°492.36 | $20,779. 17 
States Relations Service! - 25. -oisaceewyecie+ seeeiade-eee bebe saeee | 508. 00 1,928. 13 2, 436. 13 
Public ROA Se cele 5 see Meera octets eee eae eee | 4,273. 51 | 2} 276.74 6,550. 26 
Officio the Secretarys. os acaccesse ec tciscctacen scene einee teen heres gO ir Aa es os Sere 842.74 
Markets and Crop Estimates.............- a 3, 146. 96 8, 146. 18 
Fixed Nitrogen Researeh Laboratory..... alert 229; 9% ibe Foete e | 229, 97 
Packers and Stockyards Administration... -| 117. 10 | 497. 98 
motalele tec ba a th ee / 28,521.13 | 10,961.29 39, 482. 42 


{ | | 
PAPERS APPROVED FOR PUBLICATION IN OUTSIDE JOURNALS. 


In addition to the material published by the department, articles 
were prepared by members of the department for publication in 
‘trade, scientific, and popular periodicals. The administrative regula- 
tions of the department provide that these articles be approved by the 
Assistant Secretary and this review has been delegated to the 
editorial section of this division in order to be sure that they con- 
form to department policy. The number of papers approved during: 
the past year is shown below: 


YeXp aya 001 3B OKO A DUS) 6) hig meena een ween EN nae RN ee SM 2 Ra ee eC le aS ee 66 
ES LOLO LA CATS UIE Vie yrds i ee SA ay seen BE ie yea ke OAM Ba ae 96 
NETTIE Feo es Te Nee hes ow 58 iy TE ern nie SS gh St ES ML OR AB ee a ne Se 134 
FETA O Ta OG Bye ene PES eR LET NEE Te Sry eee a Ee ee 133 
Mixed Nitrogen Research, 2aboratotye. 2182 ee ao ee eee ee 14 
Maren Vieira e emia © rat ee eta te oe ars Re er eee ee): ie 6 
HOT este Servi Coma ee ee ee ee rie a etal eee Bi i he PO a Se ery 142 
Markets and Crop Estimates_______ RE PL BD SOS NE NESE BON Se ee Se 64 
SPT surat Sra ergy SS dR SRN eT OE 185 
PULTE ER OE CS eee ee) Se ON SP ere i bey et 15 
Sy Sf ER ee pl en ca ines a omie sated Ga ns aha org dpa atoll inane MOS 19 
StatessRelations; Servicet: = 22x22 i eee ee ee ee 20 
APACE OVE iS) GB hy Shs 4b iat ree Sin taeda ena fae eat 5 le i ok kage SER or iy ae 9 ML 5 
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These articles do not represent the total number prepared for pub- 
lication by members of the department. According to the lists pub- 
lished in the Official Record from January 1 to June 30 there were 96 
articles prepared for publication in outside journals which were not 
referred to this division for approval. It may be assumed that dur- 
ing the early part of the year a proportionate number of articles 
were prepared for publication without the approval of this division. 
A continuance of this practice will make the record kept in this divi- 
sion of little value. 

The careful reading of these articles and entry of title, etc., for 
record requires a, large part of the time of one person. A com- 
plete record of articles written for outside publication should be kept, 
but in view of the way in which they are now handled it is not ap- 
parent that their review in this division serves any useful purpose. 
On the contrary, it is felt that the present regulation is distasteful 
to many of the workers in the department and serves only to en- 
courage them to write under assumed names or not to write as much 
as they otherwise would. It is consequently recommended that the 
regulation be modified so as to place upon the bureaus responsibility 
for statements made in articles published and for keeping a record 
of them. 

INDEXING WORK. 


There were no outstanding changes in the method of conducting 
the indexing work during the fiscal year. The volume of work com- 
pleted was in some respects larger than in previous years and the 
current work was kept more closely up to date than had been pos- 
sible in the past. A total of 27,232 pages of department publica- 
tions, and 2,126 pages of Congressional Record, were indexed. This 
included 75 Farmers’ Bulletins and 175 Department Bulletins. 

Material assistance was rendered the library of the department in 
rearranging and bringing up to date a duplicate card index formerly 
maintained in this division, but which was turned over to the library 
two years ago. This index covers all important statements in all 
department publications and should be invaluable to research 
workers. Although no provision was made at that time to keep the 
index up to date, and for lack of space it has not been possible to 
give it much attention and care, it was reported that the index has 
been of material assistance to the research workers of the department 
and arrangements have been made to supply duplicate copies of index 
cards prepared in this division, so that the value of the index may be 
increased. : 

DISTRIBUTION. 


The efforts toward securing better distribution of department pub- 
lications reported for the year 1921 were continued with success. 
During the fiscal year 1922, 35,249,498 publications, including peri- 
odicals, were distributed. This was 2,881,867, or about 10 per cent, 
more than the total for the fiscal year 1921. Of the publications dis- 
tributed, 14,487,790 were Farmers’ Bulletins and the remainder were 
miscellaneous publications, including 8,731,700 lists of Farmers’ 
Bulletins. The number of Farmers’ Bulletins distributed showed an 
increase of 1,721,298, or about 13 per cent more than the previous 
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fiscal year. Members of Congress distributed 10,096,722 copies, 
which was the largest number of bulletins distributed by Congress 
since 1918. As large as was the distribution of this class of publica- 
tions, it would have been materially increased had more bulletins 
been available. The number of Farmers’ Bulletins actually distrib- 
uted corresponds very closely with the number issued, 14,565,118, 
and the balance on hand on July 1, 1922, of 6,324,572 is almost the 
same as that carried over from the previous year. There were also 
4,506,517 miscellaneous publications on hand on July 1, 1922, making 
a total carry over to the fiscal year 1923 of 10,831,089. 

The accrued credit of Farmers’ Bulletins to Members of Congress 
on July 1, 1922, was 22,419,501. Taking into account the bulletins 
on hand, the deficit was reduced to 16,094,929. This deficit, as has 
been explained in previous reports, is due to the method of distribu- 
tion necessitated by the wording of the appropriation act. It is 
believed that this wording should be changed so that the entire dis- 
tribution of Farmers’ Bulletins be made by the department, or, fail- 
ing this, to provide that undistributed quotas shall revert to the de- 
partment at the end of each fiscal year as formerly. 

The following table shows the distribution of the miscellaneous 
publications of the different bureaus: 


Office of the Secretary 22 — 22 = = OO er 2 ee ee 90, 883 
Insecticide; and, Runcicide Boarda] | = a ee eee 37, 146 
Hederalsevort eu) tials ose ee a ee 114, 488 
Division of Accounts jand Wisbursements= 422). a. 525 
) Pea ie kabul abn aa ff) CCS wy am nh lee gi PA ge SRE a nl 3 a has IL. Neer 88, 318 
Weathers Burea sei 7 ak Ate ih ee SAS eee BE 850 
Office ofthe. Solicitor’: = tot AF wee see ere ae ae hee 4, 402 
Buream.of Animal Industhy = eer i A ee ee 1, 142, 414 
Bi O)O G1 CATES UWE VC yeaa ea a a Sn a dD Boe 97, 322 
FSU vl Oh Oy CEES tet yet ee ee ee oe ee ee 263, 513 
Bureau oft) Pmtomolegyis INE Sul Gil Eris CALE Gil ties er De ee 2G 201, 093 
StatessRelations;: Services 22 #94n 5 ots Atay py eee es 614, 511 
BOnestiiS Gt Vi Cs Fe a ae ee 278, 220 
eA por Re EL _ oak es PEE Ae Se Ce Se 405 
DESED eye 10 ey Gu eed SAEZD OY Ped B OKO DD Cay 6) yeas SMa MN a Ie Se Nell place ye 472, 145 
Division of (Bublidationsls o0 set lice Pov 2b ei __ 12, 2438, 498 
Burneam-ot PublietRoad sitar. ae ence Sie Cie ena SS 56, 340 
Bivneaitof SOilse ee ee ely Bet eee 2 eek ee ea ee 19, 310 
Bureau-of Markets and Crop Estimates: 22+ ~=- 23.2 = ae 5, 036, 325 

TPotaloees MET Oa Pea Ae ae PERE seit et eee eye Ee 20, 761, 708 


Further efforts were made during the year to simplify the handling 
of the great volume of correspondence received by the distribution 
section. Form letters were perfected which cut this work down to a 
minimum, although it was necessary to employ temporary help dur- 
ing the rush period, when as many as 4,500 requests per day were 
received. 

Some idea of the amount of work involved in the distribution sec- 
tion can be gained from the total number of publications distributed 
and from the fact that 643,369 communications were received and 
handled during the fiscal year. Without question the distribution 
work is one of the important methods of contact between the public 
and the department. The importance of the work, however, is not 
generally recognized. There has been too much of a tendency to con- 
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sider it merely routine and to think that it can be done satisfactorily 
by any kind of help. More friends are made or lost for the depart- 
ment by the service they obtain from the distribution section than 
any other single activity. The work itself requires a knowledge 
of departmental publications which can be gained only by experience. 
The effort in the section is to render as complete service as pos- 
sible and to answer all communications promptly and fully either 
by sending the publications requested or by letter, or by reference 
of the request to the bureau or other department of Government con- 
cerned with the subject matter. The distribution section of this divi- 
sion is a bureau of information not only for Members of Congress, 
but also for a large part of the general public who have contact, 
with the Department of Agriculture, but whose knowledge of other 
Government work is exceedingly meager. Inquiries covering the 
whole field of agriculture, also ranging all the way from whether 
an “ace is a face card” to a request that the applicant be put in 
touch with a “good-looking capable girl qualified to make a good 
wife for a lonely farmer,” were received. A surprisingly large 
number of these miscellaneous requests were satisfactorily answered. 
The distribution work properly handled can be made a most power- 
ful agency for creating favorable sentiment for the department. 
Improperly handled, it can create more enemies in a week than 
can be placated in 10 years. Provision should be made for salaries 
which will attract capable, bright people to the work. 


MAILING-LIST REVISION. 


Revision of the mailing lists begun in 1921 was continued with 
further notable improvement. Complete information regarding all 
the lists of the department was filed and made available for the dis- 
tribution work. In the fall of 1921 one large list to which had been 
sent in the past all Farmers’ Bulletins as issued was discontinued 
after an investigation had shown that many people on the list had 
been added to it without due consideration and had no real use for 
the publications. Out of a total of about 8,000 names replies were 
received from less than 100, and of these it was necessary to make 
provision for only about 20 persons who could actually show a real 
use and need for all Farmers’ Bulletins. The result was that approxi- 
mately 8,000 copies of the initial edition of each Farmers’ Bulletin 
became available for distribution to applicants to this division. 

During the year there was a net reduction of 95,406 in the number 
of names on the various mailing lists maintained at the Office of 
the Superintendent of Documents, due to the activities of this depart- 
ment in conducting the revision. In addition, a number of obsolete 
lists, totaling 30,000 names, were destroyed, and a number of new 
lists turned over to this division in connection with the consolidation 
of the addressing work were established on stencil. Lists in the 
addressing, duplicating, and mailing section of this division were 
reduced by 20,000 names, while an additional 20,000 stenciled ad- 
dresses were transferred to the various field services. Arrange- 
ments were made during the fiscal year for the establishment of a 
new master index of names on lists to supersede the incomplete and 
inaccurate index now in this division. When finally established this 
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index should enable this division to cut duplication on lists used in 
distributing department publications to a minimum. It will, how- 
ever, be necessary to provide adequate assistance for caring for thie 
work. 

ILLUSTRATIONS WORK. 


As has been the case for several years, the demand upon the draft- 
ing section for illustrative work showed a material increase and it 
proved impossible for the available force to keep the work current. 
It became necessary, therefore, to refuse all work except that con- 
nected with the publications of the department, although many 
bureaus had on hand work of the sort regularly done in this division 
in the past. As has been explained in other reports, the difficulty is 
to secure and retain a full force of competent draftsmen at the low 
salaries available. One position at $1,200 remained vacant during the 
entire year. Death and resignation was responsible for a large turn- 
over in the drafting force. It is felt, moreover, that there should 
be in the department a drafting section capable of doing high-class 
illustrative work for all of the bureaus. At present the section of 
illustrations is a training school for promising young draftsmen. The 
volume of work produced during the past fiscal year was 70 per cent 
greater than for the previous year. The adoption of a standard 
cover page for Farmers’ Bulletins and the necessity of changing 
many old covers to fit a large press at the Government Printing 
Office, which was bought especially for printing this class of pub- 
lications, has involved considerable work. It is possible that the 
use of standard covers may eventually reduce the amount of work 
needed on this class of publications. The following table shows 
the number of drawings made for the various bureaus of the depart- 
ment: 


Drawings made for the various branches of the department. 
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The filing of the cuts of the department under the approved plan 
reported last year was completed with satisfactory results. Early in 
1922, however, the Public Printer, acting under a provision of the 
printing law of 1895, retained all cuts used in department publica- 
tions. This has resulted in much confusion and delay, since the cuts. 
are often used in other bulletins than the one in which they originally 
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appeared. It has come to pass, therefore, that some of the cuts used 
in given publications are in custody of the department while others. 
are retained by the Public Printer, and when reprints are requested 
or when electrotypes are desired by outside parties it is difficult to 
get all the cuts together. This has also made it exceedingly difficult 
for persons outside the department to secure electrotypes of the cuts 
of illustrations in department publications. It has been the custom 
in the past to furnish original cuts to a commercial engraving house, 
where the electrotypes could be prepared yery promptly and the cost 
billed against the purchaser. The Government Printing Office will 
make electros only when payment is made in advance, and this neces- 
sitates a considerable amount of correspondence and delay. Seven 
hundred and seventy-five cuts were sent to the Printing Office for 
reprinting publications. Three hundred and ninety-five cuts were 
duplicated by electrotyping firms for use in outside publications. 

Because of the volume of work a plan was inaugurated during the 
year of calling on the various bureaus of the department to reim- 
burse the illustrations section for photographic material used in doing 
work for these bureaus. This made it possible for the division to 
finance the work out of its own funds, whereas in previous years it 
had been necessary to call upon the bureaus to purchase material 
because the appropriations in the division were inadequate. There 
was a slight falling off in the number of contact prints made, largely 
because of the discontinuance of the Special Information Service. 
The bromide enlargement work, however, which is considerably more 
difficult and exacting, has almost doubled, and if it continues to in- 
crease the assignment of additional help will be necessary. The new 
projection printer purchased last year has been of great assistance 
in this work. Prints of department photographs to the value of 
$1,325.28 were made for outside parties and this amount turned over 
to the disbursing office to be covered into the Treasury. The at- 
tached summary shows the output of photographic work: 


Output of photographic work, fiscal year 1922. 
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In the latter part of June the section of illustrations was moved 
from the quarters in the Bieber Building, which it had occupied 
for some years, to 220 Linworth Place, in order to make room for 
the Bureau of Agricultural Economics. In some respects the new 
quarters are entirely satisfactory, but it was not possible to obtain 
enough space to bring together all the photographic work. It is 
extremely desirable that the basement floor of the Linworth Place 


390 ANNUAL REPORTS OF DEPARTMENT OF AGRIGULTURE. 


building be secured in order to make this possible, and it is believed 
that such an arrangement will materially facilitate the work of the - 
section. 3 


MOTION PICTURES. 


Definite accomplishments of the motion-picture office and labora- 
tory during the fiscal year 1922 include the following: 


Completion of 83 new motion pictures. 

Revision of 21 old films. : 

Beginning of editorial or production work, or both, on 28 new films. 

Addition of 274 new prints, totaling 547 reels, to the department’s stock. 

Circulation of department films through extension workers and others to a 
total estimated audience of between four and five million people. 

Authorization of sale of 236 prints, totaling 289 reels, of department films to 
cooperating or outside institutions, at a cost to purchasers of $9,845.85, com- 
pared with $6,179.60 in the fiscal year 1921. 

Improvement in the subject-matter content and photographie quality of our 
motion pictures. 

Addition of photographic equipment enabling the production of better and 
new types of motion pictures. 

Decision to use standard-width slow-burning film instead of inflammrable 
film in prints. 

Exhibition of department films before four large gatherings of department 
employees in Washington, with a total attendance of 6,000. 

Advancement of the plan, with tangible results recorded, under which State 
agricultural colleges and extension divisions are urged to establish State dis- 
tribution centers for Department of Agriculture films. 

Compilation of results of motion-p'cture questionnaire among extension 
agents. These results, in connection with numerous complimentary expressions 
from other sources, demonstrate the existence of a great field of usefulness for 
our films, and indicate that Department of Agriculture films are highly 
regarded. 


LIST OF NEW FILMS. 


The new films completed are listed below: 


Exit Ascaris. (2 reels, Bureau of Animal Industry.) 

Sir Lactius—The Good Milk Knight. (2 reels, Bureau of Animal Industry.) 

Dates—America’s New Fruit Crop. (1 reel, Bureau of Plant Industry.) 

Potatoes—Harly and Late. (1 reel, Bureau of Plant Industry.) 

Sweet Potatoes from Seed to Storage. (1 reel, Bureau of Plant Industry.) 

Bees—How they Live and Work. (1 reel, Bureau of Entomology.) 

Keeping Bees at Work. (1 reel, Bureau of Entomology.) 

Fighting Western Pine Beetles. (1 reel, Bureau of Entomology.) 

An Undesirable Alien. (1 reel, Bureau of Entomology.) 

How to Poison Boll Weevils. (1 reel, Bureau of Entomology.) 

The Ox Warble—A Fifty-Million-Dollar Tune. (1 reel, Bureau of Ento- 
mology. ) 

Anne’s Aigrette. (1 reel, Bureau of Biological Survey.) 

National Bird Refuges. (1 reel, Bureau of Biological Survey.) 

Mixed Asphalt Pavements. (1 reel, Bureau of Public Roads.) 

Building Bituminous Roads. (1 reel, Bureau of Public Roads.) 

Brick—From Clay to Pavement. (1 reel, Bureau of Public Roads.) 

Highroads and Skyroads. (1 reel, Bureau of Public Roads.) 

White Pine—Beautiful and Useful. (1 reel, Bureau of Plant Industry.) 

When Elk Come Down. (2 reels, Forest Service. ) 

When North Winds Blow. (1 reel, Forest Service.) 

She’s Wild. (1 reel, Forest Service.) 


New films practically completed at the end of the fiscal year are: 


Pines that Come Back. (1 reel, Forest Service.) 
Winter Lumbering in the White Mountains. (1 reel, Forest Service.) 
Crops and Kilowatts. (1 reel; Forest Service.) 
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The Forest Ranger’s Day. (1 reel, Forest Service.) 

Building a Sand-Hill Forest. (1 reel, Forest Service.) 

Guarding Livestock Health. (1 reel, Bureau of Animal Industry.) 
Making Poultry Pay. (1 reel, Bureau of Animal Industry.) 
Anchored Acres. (1 reel, States Relation Service.) 

Fire—The Prairie Demon. (1 reel, Forest Service.) 

Around the West by Forest Roads. (1 reel, Bureau of Publie Roads.) 
Building Forest Roads. (1 reel, Bureau of Public Roads.) 

The Golden Fleece. (1 reel, Bureau of Markets and Crop Estimates.) 


Iilms revised during the year—some of them to such an extent that 
they are practically new pictures—follow: 

What about Macadam? (1 reel, Bureau of Public Roads.) 

Granite Block Paving. (1 reel, Bureau of Public Roads.) 

Great Dairy Sires and Their Daughters. (1 reel, Bureau of Animal In- 
dustry. ) A 

Uncle Sam—World Champion Farmer. (1 reel, miscellaneous. ) 

The Ox Warble—A Fifty-Million-Dollar Tune. (1 reel, Bureau of Ento- 
mology.) . 

Goodbye Boll Weevil. (2 reels, Bureau of Entomology.) 

Making the South Tick-Free. (1 reel, Bureau of Animal Industry.) 

Charge of the Tick Brigade. (1 reel, Bureau of Animal Industry.) 

High Steppers. (1 reel, Bureau of Animal Industry.) 

Strawberries—From Seed to Shortcake. (1 reel, Bureau of Plant Industry.) 

Future Forest Giants. (1 reel, Forest Service.) 


Minor revisions were completed in 10 other films. 


NEW PROJECTS UNDER WAY. 


New projects on which considerable work was done include: ~~ 


The Horse in Motion. (Bureau of Animal Industry.) 

Sugar Cane and Cane Sugar. (Bureau of Plant Industry.) 
Beets—From Seed to Sugar. (Bureau of Plant Industry.) 

Better Ways of Growing Cotton. (Bureau of Plant Industry.) 
Peanut Production. (Bureau of Plant Industry.) . 

White Pine Blister Rust in the West. (Bureau of Plant Industry.) 
Cranberry Production and Diseases. (Bureau of Plant Industry.) 
Morgan Horses. (Bureau of Animal Industry.) 

Bird Banding. (Bureau of Biological Survey.) 

Barring Foreign Plant Foes. (Federal Horticultural Board.) 

Seeing Washington with Club Champions. (States Relations Service.) 
Insecticide Board Work. (Tnsecticide and Fungicide Board.) 
Should I Buy a Tractor? (Bureau of Public Roads.) 


Preparatory work, including scenario writing, was done on 15 
other subjects not yet approved for production. 


WIDER DISTRIBUTION ATTAINED: 


Too often is the “making of a movie” and its release regarded 
as the end of the enterprise. As a matter of fact, the job is only 
begun when the film is made ready for showing to the public. Just 
as in the case of the farmers’ crops, without efficient marketing the 
production counts for little. A film held idle might as well not 
exist, except for historical purposes. In the past year the task of 
getting the department pictures shown has met with marked suc- 
cess, and increasingly wider distribution is certain with continued 
improvement in the quality of the films. 

Definite reports from extension workers and others indicate that 
their film audiences during the year reached a total of at least 
2,000,000 people. It should be remembered that a large part of this 
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number would be regarded as specialized. In other words, better 
results were undoubtedly secured than if the films had been shown 
to general audiences. 

The figures as compiled from the records of the division and from 
reports made by users, not including an estimate on films for which 
no reports were made, follow: 


Film shipments from laboratory during the year____________________ 2, 066 
Reels sneludeds in} thejshipmients: 21 tie te het a ereryin apes 5, 559 
People who saw the films, as reported by the users______-__-_-____-- 1, 937, 570 


The number of subjects in distribution at the end of the year was 
148, and the number of reels available for distribution from our 
laboratory was 1,078. 

On many films, including the thousand or more that have been 
purchased by cooperating and outside agencies, the department has 
no check. It is known that many of these films are being used 
regularly. If figures were available, undoubtedly the year’s audi- 
ence would reach far above the numbers given above. 

Another method of distribution from which no figures are avail- 
able is provided by the commercial film weeklies or reviews. Several 
film productions of this nature included scenes from department 
pictures during the year, and it is probable that through this means 
several million people were made acquainted with the meaning of 
some of the work being conducted by the department. 

-A most encouraging feature of the distribution records is that 
the State agricultur: al ‘colleges and extension divisions are beginning 
to recognize the wisdom of installing film-distribution centers as 
part of ‘their working equipment. Through this system should come 
much wider and more efficient use of department films. A number 
of the State agricultural colleges are included in the lst of pur- 
chasers of pr ints of our pictures. This list indicates a number of 
other interesting facts. During the year 66 purchasers bought 226 
prints of 77 separate pictures. Representatives of foreign govern- 
ments continue to be regular purchasers. Commercial institutions 
in this country recognize the advantage of cooperating with the 
department by the use of its films, and are spending money in 
order to do so. 

BETTER SCENARIOS AND DIRECTION. 


A primary essential in the production of a creditable motion 
picture is a well-constructed scenario, which in most cases can be 
produced only by a man or woman with literary training and knowl- 
edge of motion-picture technique. Another essential is intelligent 
direction, for which ate required the same qualifications and in 
addition executive ability and understanding of human nature. 

Progress has been made during the year in these particulars by 
the development of the workers and by additions to the staff. 


NEEDS OF THE WORK. 


One of the greatest needs—an adequate, well arranged, and health- 
ful laboratory—may soon be filled. If ‘the present hopes for the 
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new laboratory are not realized, another effort for a suitable struc- 
ture should be made. 

Another outstanding need—a very serious one if the personnel is 
to be maintained—is increased salaries for some of the workers in 
the office and laboratory. 


ADDRESSING, DUPLICATING, AND MAILING SECTION. 


A consolidation of the addressing and duplicating work of the 
entire department was ordered in the fiscal year 1921, but it was not 
until the summer of 1921 that the consolidation was finally accom- 
plished, and it was not until January 1, 1922, that the consolidated 
unit was thoroughly organized. 

As a result of the consolidation surplus material and equipment to 
the approximate value of $20,000 was collected from the various 
bureaus and turned over by this division to the General Supply 
Committee after provision was made for the needs of the division for 
as long ahead as it was possible to see them. The consolidation has 
been successful in every way, in spite of the difficulties involved in 
bringing into one organization employees from a number of bureaus. 
The output of the consolidated unit has been considerably in excess of 
the total output of the units before the consolidation. The output per 
machine and per man has been the object of special attention, with 
the result that there has been an increased efficiency on the part of 
the various operators. * The waste of paper has been cut by careful 
management from approximately 4 per cent to less than 1 per cent. 

Considerable difficulty has been experienced in providing necessary 
stocks of paper for use in the work. The total amount of paper used 
is very large, and this division has not had adequate funds to keep 
sufficient stocks on hand. It became necessary, therefore, to secure 
the Secretary’s authority to call upon bureaus for whom work is 
done to buy, in advance, paper up to the estimated amount of work to 
be done and to credit each bureau with this amount after the work 
has been performed. This method was worked out fairly well and is 
expected to prove effective during the coming fiscal year. Difficulty 
was experienced toward the end of the fiscal year in securing paper, 
but it was possible to obtain stocks of certain needed sizes from other 
sources than the General Supply Committee and tide over the emer- 
gency. 

It was expected that the consolidation would result in material 
saving in the number of people employed on the addressing and 
duplicating work. Experience has shown, however, that demand in 
the department for this work is exceedingly heavy and the increased 
facilities provided by the consolidated section have merely resulted 
in increasing the output. The section has been called upon to handle 
an exceedingly large number of jobs, of which 43 per cent have 
been rush work on which delivery was demanded on the same day the 
has been performed. This method was worked out fairly well and is 
satisfactory service under these conditions. A canvass of all bu- 
reaus of the department made toward the end of the fiscal year, in 
which criticisms of the service were invited, failed to uncover a 
single complaint. 
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Particular credit is due for the way in which the work involved 
with the agricultural conference was handled. Employees of the ad- 
dressing, duplicating, and mailing section on many occasions worked 
far into the night and on one occasion came down to the office late at 
night in order to get out publicity material in regard to the progress 
of the conference. It is also worthy of mention that in establishing 
the master index of mailing lists the addressograph unit of the ad- 
dressing, duplicating, and mailing section was able to make a com- 
plete run of all the lists in the section in five days without the em- 
ployment of additional help. and without interfering with the routine 
work of the section. 


REPORT OF THE LIBRARIAN. 


UnitTep States DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE LIBRARIAN. 
Washington, D. C., September 9, 1922. 
Str: I have the honor to submit herewith the executive report of 
the library for the fiscal year ended June 30, 1922. 
Respectfully, 
CLARIBEL R. BARNETT, 
Librarian. 
Hon. Henry C. WALLACE, 
Secretary of Agriculture. 


Considering 1862, the year the department was established, as the 
date also of the establishment of the library, the fiscal year 1922 is 
the sixtieth year of the library’s existence. The account of the past 
year’s work is taken largely from the reports of the heads of the 
divisions of the main library and the reports of the bureau librarians. 
The heads of the main lines of work in the main library are as follows: 
Miss Emma B. Hawks, assistant librarian, in general charge of 
reference and bibliographical work and circulation; Miss Helen M. 
Thompson, chief catalogue and order division; Miss Lydia K. 
Wilkins, chief periodical division; and Miss Ethel E. Smith, sec- 
retary to librarian, in charge of correspondence, files, and personnel 
records. The names of the librarians of the various bureaus are 
given on page 4. As the tables appended give a detailed synopsis 
of the routine work, they will be only briefly summarized here. 


ACCESSIONS. 


On July 1, 1922, the library contained 163,391 accessioned books 
and pamphlets. Of these, there were added by purchase during the 
year, 1,384 volumes, 81 pamphlets, 464 serials and continuations, and 
9 maps. The additions by gift and exchange were 934 volumes, 751 
pamphlets, 5,683 continuations, and 59 maps. In addition, 1,305 
-volumes were added through the binding of periodicals and serials. 
The total accessions numbered 10,670. The periodicals received 
currently numbered 3,114, of which 2,169 were received by gift and 
exchange. ; 

Among the donations to the library special mention should be 
made of a much valued gift of $150 for the purchase of economic 
books. This was given to the library by Dr. H. C. Taylor, Chief of 
the Bureau of Markets and Crop Estimates (now the Bureau of 
Agricultural Economics), it being the sum which he received for his 
course in agricultural economics in connection with the series of 
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educational courses conducted under the auspices of the department 
last year. It is the first gift of money ever received by the library 
aside from the regular congressional appropriations. 

Some progress was made during the year in completing the files of 
foreign periodicals of the war period. Negotiations were entered 
into with certain scientific institutions in Germany from whom we 
are hopeful of receiving a number of missing volumes and numbers 
in exchange for publications of this country. 

The shrinkage in the purchasing power of the library appropria- 
tion has seriously hindered acquisition of out-of-print books, the 
number of those bought during the past year being comparatively 
small. Perhaps the most important of the acquisitions of the year 
was Curtis’s Botanical Magazine, volumes 66-70 (1840-1844). The 
volumes are exceptionally rare and have been on our desiderata 
list for 15 years or more, during which time they have practically 
never been obtainable save with complete sets of the Botanical 
Magazine. Another periodical acquired this year which is very little 
known, and, although less important than the preceding, possibly 
much more rare, is the ‘‘ Portefeuille des Horticulteurs” (2 v. Paris, 
1847-48), which contains notes of new plants introduced or originated 
by the Cels and other French growers and importers of that period. 
Other rarities were Bivort’s ‘‘ Album de Pomologie”’ (4 v. 1847-1851), 
one of the most important illustrated fruit books; the ‘ Hortus 
Hricaeus Woburnensis” (1825); Pfeiffer’s ‘‘Enumeratio diagnostica 
Cactacearum”’ (1837); the “‘Florae Levdensis Prodronus’’ (1740) of 
Adrian van Royen; Allioni’s “Stirpium praecipuarum littoris et 
agri Nicaeensis Enumeratio” (1757); the ‘‘Enumeratio Plantarum 
quae in horto Procopii a Demidoff Moscuae vigent” (1781), by Pallas; 
one of the muleposts in the history of agriculture, the ‘‘Georgica 
Curiosa”’ (Niirnberg, 1695) of Hohberg; Pierre Morin’s ‘‘ Remarques 
necessaires pour la Culture des Fleurs’’ (1658), regarded as the first 
floricultural book; ‘‘Hortorum Libri XXX,” by Benedictus Curtius 
or Le Court (Lugduni, 1560); ‘‘De Drie t’Zamenspraeken tusschen 
Waermondt en Gaergoedt’”’ (Haarlem, 1734), interesting as a docu- 
ment on the seventeenth century “ tulipomania”’; ‘‘ Herbier forestiere 
de la France,” by Eugene de Gayffier (Paris, 1868-1873) ; and ‘Genera 
of birds,” by C. R. Gray (London, 1849). The most important entomo- 
logical work purchased during the year was Seitz, ‘‘Die Gross-schmet- 
terlinge der Erde.” One other acquisition of the year, although not 
a purchase, should be mentioned here. The library has for some 
time been waiting to catalogue an incomplete copy of Jacquin’s 
“Stapeliarum in hortis Vindobonensibus cultarum Descriptiones, 
etc.”’ (1806), being unable to find any other copy in the United 
States with which to compare it. However, on learning that the 
New York Botanical Garden had obtained one during the previous 
year, arrangements were made to have the missing parts supplied by 
photostat, so the library has now not only a working copy of its own 
but has been able to print an authoritative catalogue card for what 
seems to be one of the rarest of Jacquin’s much-sought publications. 

Among the notable accessions of a different character should be 
mentioned an extensive History of the Chicago Board of Trade, by 
Charles Henry Taylor, in three volumes, and a bound file of the 
Daily Market Reports of the New York Cotton Exchange, beginning 
with the year 1900. 


LIBRARY. 397 


A large number of current catalogues and a few old ones were 
added to the special collection of horticultural trade catalogues. 
A careful count of the collection which was made during the past 
year showed that it now contains 18,894 catalogues from the United 
States and 4,031 foreign catalogues, making a total of 22,925. 


CATALOGUING, 


The total number of books and pamphlets fully catalogued during 
the year was 10,670. In addition, author cards were made for 229 
pamphlets of less importance and for 2,745 “reprints.”’ The number 
of uncatalogued books, pamphlets, and maps at the end of the year 
was 3,313. The number of cards prepared for printing by the 
Library of Congress in the “ Agr.” series was 1,155, of which 369 
were for publications of the department and 786 for accessions to 
the library. There were added to the main dictionary cata- 
logue 17,148 cards and 1,739 were withdrawn, making a net addition 
of 15,409. The main catalogue now contains approximately 465,000 


cards. 
USE OF THE LIBRARY. 


The circulation of books was 85,683. The number of periodicals 
currently circulated was approximately 176,030, making the total 
recorded circulation 261,713. This indicates only in part the use of 
the library, as no record is kept of the reference use of the library. 
Furthermore, statistics of circulation are not kept in all the branch 
libraries. The number of interlibrary loans to libraries out of the 
city was 1,148. The number borrowed by this library from other 
libraries in Washington was 4,028 and from libraries outside of the 
city 69. 

During the month of March the experiment was tried of keeping 
the library open each week from Monday to Friday until 6 p. m., 
instead of closing at the regular closing hour for Government offices, 
4.30 p.m. The advantage taken of the privilege by department 
workers did not, however, seem to justify the continuance of the 
experiment. Possibly during the winter months the privilege would 
have been more appreciated. 


BUREAU AND DIVISION LIBRARIES. 


In the following table are enumerated the various branch libraries 
in the bureaus and divisions. The statistics, summaries, and ex- 
tracts which are given in regard to the various libraries are taken 
from the reports of the librarians. It is regretted that itis impossible, 
because of lack of space, to give these reports in full. An account of 
the bibliographical work of the various libraries is given under the 
heading “ Bibliography.’’ Statistics of circulation are included in 
the table ‘‘Combined statistics of circulation” in Appendix 1, on 
page 12. 
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Books, pamphlets, and periodicals in bureau, division, and office libraries. 


Number of 


Number of regular 
Number | number of | Number of periodicals | Number of | borrowers 


Bureau or office. em- i ‘ regular to whom 
ployed books. | pamphlets. currently borrowers. | periodicals 
. r ; are circu- 
lated. 
Bureau of Animal Industry, Miss 
Carrie B. Sherfy, librarian..... 3 2, 600 12,800 536 124 122 
Animal Husbandry Division, ; 
Miss Jessie Urner, librarian 2 2.410 5, 180 165 SON ene aaa cenit 
Bureau of Chemistry, Miss 
Louise Duvall, librarian...... 4 8 0000). = Meenas 415 245 ~ 98 
Bureau cof Entomology, Miss 
Mabel Colcord, librarian...... 2 8, 242 9,52: 566 141 22 


Forest Service, Miss Helen M. 
Stockbridge, librarian......... 1 4123, 1840) SSeS a Ee. 1175 119 62 
Bureau of Markets and Crop 
Estimates,5 Miss Mary G. Lacy, 


librarian......... eee fe 8| 123,000 (2) 1,320; (2) 3104 
Bureau of Plant Industry, Miss 

Marjorie F. Warner, librarian. . 10 13,700 11,100 908 2.4 187 
Bureau of Public Roads, Miss 

Orrena L. Evans, librarian.... 3 11,300 15,000 251 135 91 
States Relations Service, Miss 

Martha L. Gericke, librarian. . 8 13,000 18,000 1 800 1115 55 


1 Approximate figures. 

4 Figures not available. 

3 Offices. 

4 Books and pamphlets. 

§ After July 1, 1922, called the Bureau of Agricultural Economics. 


The work of the libraries of the Bureau of Chemistry, Bureau of 
Entomology, Forest Service, and States Relations Service was con- 
tinued along the lines reported in previous years. ‘There were no 
changes in location or in the organization of the libraries. An 
additional room was, however, assigned to the States Relations Serv- 
ice library. In the Bureau of Animal Industry library a slight 
change was made in the organization. The former associate libra- 
rian of the bureau was transferred to the main library rolls and 
her title changed to assistant reference librarian, in charge par- 
ticularly of the reference work in veterinary medicine. She con- 
tinued, however, to have her desk in the Bureau of Animal Industry 
library in order to be in closer touch with those who needed her serv- 
ices. An additional room was assigned during the year to the 
library of the Bureau of Public Roads, and in November an assistant 
librarian was appointed. The large increase in the number of books 
on file in the division of animal husbandry of the Bureau of Animal 
Industry was due to the fact that approximately a thousand addi- 
tional herdbooks, for use in connection with the certification of 
pedigrees, were transferred from the main library. 

One of the outstanding events of the year in the activities of the 
bureau libraries is the reduction in the number of bureau libraries 
due to the consolidation of the libraries of the office of Farm Manage- 
ment, the Bureau of Crop Estimates, and the Bureau of Markets, 
following the consolidation of these bureaus. While the consolida- 
tion of the Bureau of Crop Estimates with the Bureau of Markets 
was effective on July 1, 1921, the consolidation of the office of Farm 
Management with these two bureaus did not become effective until 
July 1, 1922. When, however, it appeared earlier in the year that 
legislation authorizing the consolidation in order to form the new 
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Bureau of Agricultural Economics would be enacted by Congress, 
plans were made for combining the three libraries and for the reor- 
ganization of their work. 

The first step toward the consolidation was the combining of the 
current periodical files and the circulation records of the three 
libraries. This work was carried out previous to July 1, but owing to 
the delay in obtaining the new rooms on the third floor of the Biber 
Building for the use of the library of the combined bureaus, it was 
possible to carry out the physical consolidation of the book collec- 
tions only in part before July 1, 1922. The small collections of the 
office of Farm Management were merged with those of the Bureau 
of Markets during the early spring and the librarian of the office 
moved to the library of the Bureau of Markets and Crop Estimates 
on May 15, as she had been appointed assistant librarian of the com- 
bined bureaus. The library of the former Bureau of Crop Estimates, 
which was located on the second floor of the main building, could not, 
however, be moved until after July 1. As the library of the former 
Bureau of Crop Estimates was one of the largest of the branch 
libraries, the moving of the collection to the building in which the 
main library is located is a big step toward carrying out the polic 
of consolidating the collections in so far as possible. While the col- 
lections of these combined bureaus will not be actually incorporated 
with those of the main library, they will be in close proximity to the 
main library. 

In the death on November 5 of Miss Eunice R. Oberly, librarian 
of the Bureau of Plant Industry, the library work of the bureau and 
of the whole department suffered an irreparable loss. She had organ- 
ized the library of the bureau and had shaped its policy, directed 
its activities, and year by year made wider opportunities for its 
service. For six months after her death the affairs of the library 
were administered by Miss Jessie M. Allen, assistant librarian of the 
bureau, and on May 16 the position of librarian was filled by the 
appointment of Miss Marjorie F. Warner, who had been for 19 years 
at the head of the bibliographical investigations project of the office 
of Economic and Systematic Botany, a project which for many 
years past has been in such close cooperation with the bureau library 
as to form practically a part of it. 

The necessity for moving from two of its rooms during the year 
hampered very considerably the routine work of the Bureau of Plant 
Industry library. In November it was necessary to vacate the small 
room used for periodical work and to take in place of it a room on the 
floor above. Although the change involved little loss in actual space, 
it required many readjustments of work. In May the library was 
obliged to give up one of its large rooms to the seed laboratory, which 
had been moved from the Bieber Building to the west wing. The 
restricted space left to the library made it impossible for it to carry 
on all of its former activities. ih spite of almost equally crowded 
conditions in the main library the time seemed favorable for trans- 
ferring to it some of the routine work as a trial move toward further 
consolidation and coordination of such work in the interests of 
sconomy and efficiency of the whole departmental library service. 
Accordingly all the records of book charges were transferred to. the 
main library and incorporated with the records of the loan desk. An 
assistant from the Bureau of Plant Industry library was detailed to 
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the main library temporarily to assist in incorporating the records. 
All requests from the iene of Plant Industry for books are now sent 
direct to the main library, as no charge records for them are main- 
tained in the Bureau of Plant Industry library. This does away with 
double charging. At the time the charge records of the Bureau of 
Plant Industry library were transferred to the main library the col- 
lection of books in the bureau library was also considerably reduced 
by returning a number to the main library. On account of the 
crowded condition of the shelves of the main library it was not, 
however, possible for it to take the sets of periodicals which had been 
filed in the bureau library. Until these sets can be returned to the 
main library the new plan can not work as well as could be desired. 
The main library will probably be able some time during the coming 
winter to care for all the books, as additional space will be provided 
for the library when the motion-picture laboratory is moved from the 
basement of the Bieber Building. The possibility is also being con- 
sidered of maintaining in the main library the records of the circula- 
tion of current periodicals to the bureau workers. This would be a 
logical development of the general plan of centralizing the service 
functions in the main library, and emphasizing the bibliographical 
and reference research functions in the bureau libraries. 

During the year the librarian of the department prepared for the 
use of the newly appointed library committee a detailed statement 
on the centralization of the libraries of the department. The state- 
ment is available in typewritten form and may be consulted by any 
who are interested. The members of the library committee are as 
follows: Dr. KE. D. Ball; director of scientific work, chairman; 
Karl F. Kellerman, associate chief Bureau of Plant Industry; Dr. 
W. W. Skinner, assistant chief Bureau of Chemistry; Leon M. 
Hstabrook, associate chief Bureau of Agricultural Economics; Miss 
Claribel R. Barnett, librarian of the department. 


BIBLIOGRAPHY. 


The most important piece of bibliographical work carried on by 
the main library during the year was in connection with the printing 
of the list of serials currently received by the library. A list of the 
current periodicals was prepared in the spring of 1921 and sent to 
the printer in June, 1921. Later it was decided to enlarge the 
scope of the bulletin by adding a separate list of the current serials 
(annual reports, transactions, etc.), combining both the periodical 
and serial titles in a subject list and a geographical list at the end. 
As the slips used in the title lists after being printed were rearranged 
by subjects, and later geographically, it delayed the printing of the 
bulletin, which is still in press. It 1s expected from the press in the 
next month or two. It includes 2,691 periodicals and 2,895 serials. 
United, States Government publications and the publications of the 
State agricultural colleges and experiment stations are not included 
in the list. 

Two additions were made during the year to the mimeographed 
series of Bibliographical Contributions of the Library, namely, 
Nos. 2 and 4. No. 2 is a ‘Check list of publications of the State 
agricultural experiment stations on the subject of plant pathology, 
1876-1920.’ This list was prepared in the hbrary of the Bureau of 


LIBRARY. 401 


Plant Industry by Miss Eunice R. Oberly and Miss Jessie M. Allen, 
being completed by the latter after Miss Oberly’s death. It comprises 
179 pages and gives a general survey of the work in the various stations 
on plant pathology as shown in their publications. No. 4 is entitled 
‘Bibliography on the preservation of fruits and vegetables in transit 
and storage, with annotations.” It consists of 76 pages and was 
prepared in the library of the Bureau of Markets and Crop Estimates 
by Miss Katharine G. Rice. 

Another bibliography in mimeographed form, prepared in the 
library of the Bureau of Markets and Crop Estimates but not issued 
in any series, was the second supplement to the Bibliography on 
the Marketing of Farm Products, bringing it up to date. It 
consisted of 37 pages and was issued in nine parts, as follows: 1. 
General. 2. Cotton and cotton seed. 3. Fruits. 4. Vegetables 
and miscellaneous crops. 5. Grain. 6. Live stock, meat, and wool. 
7. Dairy products, poultry, and eggs. 8. Markets. 9. Transporta- 
tion and storage. 

At the time of the National Agricultural Conference in January, 
1922, the librarian of the Bureau of Markets and Crop Estimates 
prepared for the use of one of its committees a brief bibliography on 
the history, results, etc., of price fixing by governments both in time 
of peace and war. Later a supplement was prepared on price fixing 
for wheat and wool in Australia and New Zealand. 

An index to current prices, both domestic and foreign, was begun 
in the library of the Bureau of Markets and Crop Estimates and now 
covers 1,068 commodities in the United States and 174 in foreign 
countries. Only 80 periodicals have been examined thus far, but it 
is hoped that during the coming year it will be possible to include 
in it practically all of the periodicals received in the department 
which contain current prices. 

In the Bureau of Plant Industry library work was continued on the 
botanical catalogue, 3,528 cards having been added to the author 
catalogue and about as many in the subject catalogue. The total 
number of cards in the catalogue (exclusive of the plant pathology 
subject) is over 200,000. The current index to botanical illustra- 
tions was also kept up. 2 

In the Bureau of Animal Industry library work was continued on 
the veterinary index and the dairy index. The number of cards 
added to the vetermary index during the year was 5,015 and 350 were 
added to the dairy index. On May 1 the veterinary index, which 
has been a project of the Bureau of Animal Industry for about 20 
years and which now comprises about 187,000 cards, was placed 
under the jurisdiction of the main library in conformity with the 
general policy of centralizing, in so far as feasible, the bibliographical 
work of the department. Under present conditions, however, 1 
ae not seem feasible or desirable to change the location of the 
index. 

In the Bureau of Entomology library numerous small biblio- 
graphical lists on entomological subjects were prepared, and consider- 
able progress was also made on two extensive bibliographical under- 
takings, namely, (1) a complete list of all entomological publications 
of the department, and (2) a revision of Bureau of Entomology Bul- 
letin 81, entitled ‘‘A List of Works on North American Entomology.”’ 
Work was also continued on the various catalogues, indexes, and 
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lists maintained by the library which have been described in previous 
reports. 

Ztltehtion was called in the report for last year to the fact that 
no complete list of the current accessions to the library is published, 
but that the need for information on the resources is partially filled 
by special subject lists of new accessions to the library which appear 
in mimeographed publications issued by several of the bureaus. 
In addition to those mentioned last year, there is now being issued 
twice a week by the library of the Bureau of Public Roads a mimeo- 
graphed list of the contents of current periodicals received by the 
bureau. The monthly list of current forestry literature which for 
some years past has been issued separately in mimeographed form is 
now printed in the Journal of Forestry. The first issue to contain 
the list was the one for March, 1922. The list is prepared by the 
librarian of the Forest Service. Another means of making known the 
accessions to the library was presented during the year in connection 
with the new weekly publication called the Official Record, issued 
by the department. This publication, which is in the nature of 
a “‘house organ,’ gave an opportunity for the lbrary to include 
each week a selected list of its more important accessions. It meets 
the library’s needs in some respects perhaps better than a monthly 
bulletin of accessions, as the Official Record is given a much more 
extensive distribution than it would probably be possible to give 
to a library bulletin. 

The Daily Digest, which was started last year by the library in 
cooperation with the press service and the bureaus of the department, 
was transferred on January 23, 1922, to the jurisdiction of the press 
service. Because of the close relation between the work of the 
press service, the Official Record, the Daily Digest, and the clipping 
service, 1t seemed desirable to the Secretary’s office that those who 
are engaged in these various activities should have the advantage 
of closer contact. 


BINDING. 


In the report last year mention was made of the resignation of the 
assistant in charge of the binding and the necessity for her successor, 
who had had no experience in binding and no previous experience in 
this library, to take up the work after only a week’s instruction under 
the former chief. This was a severe handicap to the binding work 
last year. A similar misfortune befell the work this year, as the 
assistant appointed last year resigned the lst of November, 1921, to 
accept a more remunerative position in another library. The work 
was carried on for six months by one of the assistants in the Periodical 
Division. On May 15 one of the cataloguers was appointed to take 
charge of the work. Unfortunately, she was obliged to resign on 
July 1 because of illness in her family. The outlook for next year, 
therefore, is also not bright. The interruption to the work during 
the past’ year, due to the inexperience of those in charge, came at a 
particularly unfortunate time on account of the fact that for the 
first time im several years there were sufficient funds available for 
binding. In order to make up to some extent for the decrease in the 
number of books prepared in the early part of the year, due to change 
in the assistants in charge, three and sometimes four of the cata- 
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loguers helped with the collation of the books for the bindery for 
half of each day during two months. By reason of this fact the 
number sent to the bindery, namely, 2,856, was a thousand in excess 
of the number sent last year, but far below the number which needed 
to be sent, as the current binding has been in arrears for the past three 
or four years. 


EXCHANGES AND. MAILING LISTS. 


During the year 1,793 orders (as compared with 1,624 last year) 
were issued on the Division of Publications for the mailing of depart- 
ment publications which were requested by foreign institutions and 
officials, and by societies and private individuals from whom publi- 
cations are received in exchange. The total number of addresses 
appearing on the foreign mailing lists maintained by the department 
for exchange purposes is approximately 4,000, in addition to the list 
of 1,000 addresses to which the Monthly List of Publications of the 
department is sent. The revision of the mailing lists, which was 
started during the fiscal year 1921, has been completed and all ad- 
dresses have been transferred to new mailing-list cards especially 
designed for the purpose. 


ORDER WORK AND BOOKKEEPING. 


The record of the order work and bookkeeping for 1922 as com- 
pared with the record for 1921 is as follows: Requisitions issued for 
periodicals and books in 1921 numbered 1,569; in 1922, 2,060. Requi- 
sitions issued for supplies in 1921 were 67; in 1922, 83. Shop requests 
in 1921 were 132; in 1922, 122. Requisitions for printing and bind- 
ing numbered 41 in 1921, and 77 in 1922. The vouchers audited for 
payment in 1921 numbered 956, and in 1922, 1,176. A comparison 
of the receipts and expenditures of the library for the past 10 years 
is given in the table in Appendix 10. 


LIBRARY STAFF. 


Mention has previously been made in connection with the account 
of the Bureau of Plant Industry of the irreparable loss suffered in the 
death of Miss Eunice R. Oberly, who had been librarian since 1908. 
Her personality and ideals were an inspiration to the staff and aroused 
in all her associates a spirit of cooperation and a fuller appreciation 
of library service in the broadest sense. 

The resignations and transfers from the bureau libraries during 
the year numbered seven. Of this number, five were library assist- 
ants and two were clerical assistants. Four left the department and 
the other three were transferred to other offices in the department. 
Among those who were transferred to other work special mention 
should be made of Mrs. E. H. Painter, librarian of the former Bureau 
of Crop Estimates. With the consolidation of this library with the 
library of the former Bureau of Markets, Mrs. Painter was assigned, 
at her request, to the statistical work of the combined bureau. Miss 
Anna Dewees, the former librarian of the Office of Farm Management, 
was made assistant librarian of the Bureau of Markets and Crop 
Estimates in the spring of 1922, as the office was to be consolidated 
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with the bureau named to form, on July 1, 1922, the Bureau of Agri- 
cultural Economics. 

In the main library there were during the year six resignations, 
three transfers, and one death, that of a messenger boy. Of the nine 
who resigned or were transferred, three were library assistants, one 
was an editorial assistant, two were clerical assistants, one was a 
messenger boy, and two were charwomen. Of the three library assist- 
ants who left the library, two resigned to accept more remunerative 
positions, one in a bureau library and the other in a library outside 
of Washington. The third, the assistant in charge of the binding, 
resigned on account of illness in her family. The editor of the Daily 
Digest and her assistant were transferred to the office of the Assistant 
Secretary at the time the jurisdiction of the Daily Digest was trans- 
ferred to the Press Service. 

During the first part of the fiscal year the librarian of the agricul- 
tural library of the Iowa State College was given a two months’ 
appointment in the main library in accordance with the library’s 
policy of offerimg temporary appointments whenever possible to 
librarians or assistants connected with the State agricultural college 
and experiment station libraries who wish to have experience in this 
library. 

The number of employees carried on the main library staff at the 
close of the fiscal year was 33. Of this number three were temporary 
assistants. The number employed by the bureau and office libraries 
was 41. Of the total number employed in the main library and the 
bureau and office libraries, 56 are women and 18 are men, divided as 
follows: Fourteen in administrative work, including the librarian. of 
the department, the heads of divisions in the main library, and the 
hbrarians of the bureaus and offices; 24 library assistants; 21 clerical 
assistants; 13 messengers; and 2 charwomen. 

Library staff meetings were held each month throughout the year 
with the exception of the months of July, August, and November. 
_ The subjects and speakers at the various meetings were as follows: 
Reports on the American Library Association meeting, by members 
of the library staff; talk by the Secretary of Agriculture; the 
work of the Smithsonian Institution, by Frederick L. Lewton; 
biblhographical work in parasitology, by Dr. Albert Hassall of the 
Bureau of Animal Industry; the literature of agriculture, by Dr. H. C. 
Taylor, Chief of the Bureau of Markets and Crop Estimates; the 
work of the Bureau of Entomology, by Dr. L. O. Howard, Chief of 
the Bureau; the work of the National Research Council, by Dr. 
C. J. West; discussion of the translating work of the department, 
by members of the library staff. 

The library was represented at the meeting of the American Library 
Association at Detroit, Mich., in June, 1922, by the librarian of the 
department and four other members of the library staff and by six 
representatives from the bureau libraries. The librarian of the 
Bureau of Public Roads, Miss Orrena L. Evans, served during the 
year as secretary of the Special Libraries Association; Miss Mary G. 
Lacy, librarian of the Bureau of Markets and Crop Estimates, served 
as secretary of the agricultural libraries section of the American 
Library Association, and the librarian of the department served as 
second vice president of the American Library Association. 
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The appropriation for the past fiscal year was not only not increased 
over the previous year but was decreased to the amount of $3,020. 
This was the severest blow which the library has suffered in many 
years. Seven positions were dropped from the statutory roll and 
no provision made for them through an increase in the fund for 
general expenses. In the emergency it was necessary to ask the help 
of the bureaus in carrying temporarily the salaries of the assistants 
which were not provided for on the library roll. The bureaus which 
were able to do so came to the library’s assistance, for they recognized 
the library’s need as their own. Their help is gratefully acknowl- 
edged. Without it the service of the library would have been 
seriously impaired. 

As the greatest institution for agricultural work in the world the 
department can not afford not to have at its disposal the best library 
resources in the country in its special fields. Cur appropriation has 
been sufficient to enable us to get the most necessary and the more 
obyious books and periodicals in the various subjects investigated 
by the department, but it has not been sufficient to specialize to the 
degree desirable and that is possible in some other scientific libraries 
More money is needed for the purchase of rare, out-of-print books, 
for the purchase of special collections when opportunities are offered, 
for source material in agricultural history and for the completion of 
files of scientific journals and proceedings. In this connection it 
must be borne in mind also that opportunities for obtaining sets of 
valued books and journals are diminishing each year and that the 
competition for them is keener now than in the past, due to the 
increased number of special libraries which are acquiring such mate- 
rial. The need, therefore, is urgent for a most substantial increase 
in the library appropriation in order to make good the arrears in 
the purchase of books during the past few years and to keep pace 
with the rapidly increasing volume of scientific literature and with 
the growth of the department. 

On account of the difficulty of obtaining sufficient funds for the 
library by special appropriation for library purposes, it is believed 
that it would be advisable for an effort to be made to include in the 
department appropriation bill a clause which would make it possible 
for the bureaus to transfer to the library a certain per cent of their 
appropriations for general expenses. It should not, of course, be 
obligatory for any bureau to make such a transfer of funds, but it 
would be desirable to make it possible for it to do so if it were so 
inclined. This would make it easier for the library to meet emer- 
gencies arising (1) from the need of a bureau for expensive reference 
books for its particular use and (2) from the need of a bureau for 
an unusual number of books, due to some new line of work which it 
had undertaken. 


LIBRARY BUILDING. 


Additional space is one of the greatest needs of the library. The 
book shelves are badly crowded and more space is also needed for 
workrooms for the library staff and for the better accommodation 
of the readers. Furthermore, to make it possible to carry out the 

@ general policy of centralizing the collections in so far as feasible, the 
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bookstacks of the main library will need to be very considerably 
extended. Plans are now in progress for the removal of the motion- 
ene laboratory from its rooms in the basement of the Bieber 

uilding. These rooms have been promised to the library when 
vacated. The stacks which the space will accommodate will relieve 
the present crowded condition of the library and provide some 
space for future growth. The removal of the motion-picture labora- 
tory from the Bieber Building will also remove a serious fire hazard 
for the library. But at the best this additional space for the library 
can only be regarded as temporary relief and as a makeshift arrange- 
ment. It is most important that consideration be given to the 
imperative need for permanent quarters for the library. The old 
plans for the administration building, connecting laboratories A 
‘and B, contemplated provision for the library on the top floor. The 
space assigned to the library was scarcely adequate years ago when 
the plans were made and would now be entirely inadequate. I urther- 
more, it is not believed that it would be advisable to have the library 
on the top floor, since it needs to be readily accessible to all offices. 
A separate building for the library in a central location seems to be 
the only satisfactory solution. The importance of the library service 
in the work of the department and the great value of its collections, 
which it would be impossible to replace, urgently demand an adequate, 
suitable, fireproof, and permanent building especially designed for 
library purposes and for the needs of the department. Such a build- 
ing would give permanency to the library and make it possible to 
build up its collections with the assurance that they would be pre- 
served for use in future years. 
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APPENDIX 1. 


Combined statistics of circulation. 


: Number of books charged. 
Dee TS ee gi a ea: a Sa Se Number or 
FT To individ | iN i Tob h | Dean 
: o individ- o main o brane Tots | charged. 
Bureau. uals. | library. libraries. Total. } 
aS clas OSS | Me eee | 
| 1921 1922 | 1921 | 1922} 1921 1922 | 1921 1922 1921 | 1922 
Braimlipranyss - soon sca ATT 75) WB i254). og Sey. o2 se 29, 066) 29,640] 40, 841) 42,804|.......2}.. 22... 
Bureau of Animal Industry....| 4,404) 4,043) 188) 217).......|.....-.. 4,592) 4,260) 54,259) 55, 789 
Bureau of Chemistry..-...--.-- 7, 955) 7,708, 591 654) 65 87) 8,611] 8,340) 24, 562) 25, 839 
Bureau of Crop Estimates...... 9, 260) (4) 979| 698 346) 985) 10, 585 (1) 3 10, 000)3 10,000 
Bureau of Entomology......... 2,259, 2,448} 264) 162 134 124) 2.657| 2,734) 2,630] 3,246 
Office of Farm Management....| 3,145) (1) |...-..-. @y eases e8 | (1) 3, 145) 21,586) 11, 138) 25,922 
Roresi Service 222s: -. 22. SL. 2,729| 2,738) 420) 457) 1 1} 3,150; 3,196) 7,740) 7,391 
Bureau of Markets and Crop | 
HISHMBTES IIS. sees cece EEE e|- be. (2) 6 |LeSecce @)ales-- 25 1 =@) 5, 067} 8,078) (4) (1) 
Bureau of Plant Industry.....-. 12, 186) 11,492} 374) 400) | 34; 20) 12,610] 11,912) 54,171) 55,992 
Bureau of Public Roads........ 944; 2,602 80 66) 12) 15) 1,037) 2,683) 9,169) 11, 854 
54, 657) 44, = 2, 896} 2, 654 29,658) 30, 872| 92,115) 85,683) 173, 672|176, 030 


1 Figures not available. 
2 Figures for July 1, 1921, to January, 1922. 
3 Approximate figures. 
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Circulation statistics of the main library, by months and years, for the fiscal years 1913 


to 1922. 
| | | 

Month. 1912-13 | 1913-14 1914-15 to15-16| 1916-17 1917-18 | 1918-19 | 1919-20 | 1920-21} 1921-22 

a | 
Taly:o teeth oss 8. | 2,472 | 2,651 | 3,019 | 3,077 | 2,932] 3,113 | 2,860| 2,687 | 2,827 3, 681 
BUPUS A eee ae | 2,269} 2,083 | 2,567 3,285 | 2,883 | 3,027 | 2,616) 3,216 | 2,867 3, 152 
September. ........-| 2,584 | 2,531; 2,793 | 3,334 | 2,955 | 2,968) 2,232) 2,678] 2,790 2, 866 
Optober? 26 5... c6 | 3,048 | 3,301 | 3,903} 4,183 | 4,421 | 3,617 | 2,474) 3,444) 3,101 3, 845 
November. ......-.-. | 3,152 | 3,232 | 3,352] 4,439 | 4,409) 3,462! 2,684) 2,981) 3,381 3, 650 
Pecembers- 2-525. - 3,051 | 3,226 | 3,570 | 4,140} 3,797 | 3,137 | 2,728) 2,897 | 3,369 3, 448 
January: 2s. -2-. 582 | 4,106 | 4,454 | 4,260} 4,888 | 4,839 | 4,099 | 3,572 | 3,668 | 3,932 3, 749 
Hepruaryi: . =.=. 63. | 3,403 | 3,618 | 3,638 | 4,715 | 4,625 | 3,603 | 3,830 | 3,346 3,481 3, 773 
March®.hét= .. 3.26 3,415 | 4,021 | 3,980 | 5,028) 4,640; 3,676) 3,920; 3,699) 3,840 4,481 
April. ..2 be -s02).S< | 3,394} 3,623 | 3,514] 4,052] 3,766] 3,444 | 3,608) 3,497 | 4,444 3, 239 
May. 2.5. ses bee 3,148 | 2,951 | 3,072) 4,136 | 3,616 | 3,531 | 3,327 | 3,103 | 3,326 3, 319 
FUNG. oo he 52a 3. | 2,891 | 3,188 | 3,285 3,637 | 3,476} 2,770) 2,606 | 3,085] 3,483 3, 691 

| 
| aes eae 36, 933 | 38,879 | 40,953 | 48,914 | 46,339 | 40,447 | 36,457 | 38, 301 40,841 | 42,849 

| ] | | 


APPENDIX 3. 
INTERLIBRARY LOANS. 


The number of books lent to libraries, institutions, and individuals 
outside of the city was 1,015. To the total number of books lent 
should be added 126 photostat copies and 7 typewritten copies of 
articles requested, making the total use outside of the city 1,148. 
The statistics of the last ten years, arranged alphabetically by 
States, are as follows: 


25684—aGr 1923 27 
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Record of books lent outside of Washington during the fiscal years 1913 to 1922. 


States, etc. 


Fiscal year— 


1913 1914 | 1915 1916 ; 1917 | 1918 A919 1920 1921 | 1922 
| 
| 
Ajabamas: sri GAS eee. so. 3 Sse tees 103 eects se | tees os 10 17 5 
IATIZONA— es Joes rate al 6 | 4 1 Re eet 7 4 4 D3 NCS pe he 
Arkansas: o.-c-sscee Potatctetalor=te | stcegiteee-s 2. 3 | 4 | 5 9 19 32 21 
Califormiats. =) 5) ee | 19 | 27 26 50 | 38 | 13 28 43 16 18 
Colorado: = 2.42222: | 9 | 12 27 24 | 16 | 7 5 10 18 9 
Connecticut........- 16. | 4 4 2 | 2 5 1 a 13 5 
Delaware: ....-2.22855 Bt 18 il 10 | 6 | 17 11 } 30 21 28 
Hlondaen. 2. esas 27 | 20 44 21 15 | 21 17 7 5 13 
Goeorgiate. £2. 2025.2 a5 14 | 15 37 24 5 4 6 12 31 
Adaho tise: wes oo gk 3 | Su] 9 5 10 6 4 8 1 7 
MH insoists 2 eo. aha | 6) 12 | 7 66 | 30 44 49 23 20 17 
Tidianasee we sees | 7 | 7 | 25 20 | 13 | 11 4 | 13 38 7 
Lowa 29.22. er F | 36 | 24 | 63 80 | 40 52 15 22 72 59 
KKeansasts 2d Saccs | 8 | 12 59 71 38 31 41 22 3 23 
Kentucky::\.. 250-2 | 6 4 | 25 7 4 8 13 15 13 30 
Moenisianay 42 Me. 3| 5 2.| 2 10 | 8 21 9 5 5 15 
Maine. eis. 6. sece5 7 TL | 8 22 16 10 2 3 Lijsssosasd 
Maryland........... 12 7 25 28 48 30 10 21 24 17 
Massachusetts. ....-. | 14 18 | 36 25 33 22 10 37 16 34 
Michigan............| 27 35 | 22 37 38 21 9 17 50 24 
Minnesota 2 de 64 78 50 44 63 89 88 44 
Mississippi........-.) 4 3 aN RS 1 i 1 i) sektebas 4 2 
MISSOLITI Sees sees 17 19 | 18 15 19 6 2 10 6 22 
Montana! s95¢0s6 se 15 | 13 | 5 15 | 19 37 17 13 7 6 
Nebraska soe. se) 32 20 20 18 10 Bee sas sess 15 ul Uf 
Nevadaci ita. ssa22 epee ace As [Steers 3 1 1S Reece 1M epee oe 2 
New Hampshire. ..., 8 5 3 2 8 10 7 6 9 11 
New derseye oe. - 2. = 24 | 83 53 76 28 42 49 89 63 
New Mexico........ ‘ 7 6 ak Basan 
ING WaVOrKe 22 foe ce 66 85 81 117 
North Carolina uf 6 26 43 
North Dakota 6 5 14 10 
Ohio wee 9 30 32 35 
COLD Gini BEES RES SIE esaaaa) nnn) lll Bi eogacl ANEe o558) Selcmenioa Perc acad! Hes Gore 1 ef 8 
Oregon te snscee seers 5 19 53 30 
Pennsylvania 10 3 51 37 
Rhode Island 2 12 5 8 
South Carolina 2 2 12 11 
South: Dakota. 2.2 225|62.'82ilis esse FUSS. eel sed, eS cape oleae Sulcecceess 3 
Tennessee........... il 10 ll 12 
Texas. 00k ot oc 53 9 | 4 21 14 
Wien. fo so see 8 14 19 22 
MOLMONE- cesses o's Oe 3 10 3 7 12 
Wirginias ee. oe 4 10 19 46 28 
Washington........- i 8 21 12 31 4 
West Virginia aim ele sree 10 2 | 12 16 8 19 19 10 13 15 
Wisconsin 2: 22... 332 ‘ 38 g 36 62 2 
Wyoming?::.2. 2.205 4 
Canada state 2 ae 1 
Cubaseersse eae ares 
Pawel. S55 
Porto Rico... 2... 
Island of Guam 
PAtiasica cn ise Ue bo Sale ea aie ale 
PANAMA. ste somos ltecescee 
Total 
Photostat copies of 
es ai Weramejaiaie Ssfe] sc aisia\e slate | 
written copies 
avacl les. . a5 ae SEORAe 17 12 9 12,| bt UI (eee 17 11 7 
826 960 | 1,309] 1,378] 1,273 | 988 803 958 | 1,228 1, 148 
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APPENDIX 4. 


Summarized statement of books borrowed from other libraries during the fiscal 
years 1913 to 1922. 


| | | | 
Library from which borrowed. | 1913 | 1914 | 1915 1916, 1917 | 1918 | 1919 | 1920 1921 | 1922 
ee a ee | ie = | —— | ——— —___|___|__ 
Library, of Coneress: <= .\).-222h<2s22c5- 2 :|3, 000 kee )4,365 (5,279 |4,629 |3,567 4,126 3,385 | i3, 290 | 3,180 
Surgeon General’s (N10) 0 A Ee oe see eer |1, 056 | 805 | .750 | 9389 | 962 | 878) 607 476| -470| 511 
Smithsonian Institution and National | 
NPUSCUIN Bam s\=tayaol- Sash sn a ane =e a) } 138°] 205) 130) 227); 14 124-110 75 | 100 68 
Geological Survey. Bee eocbeee + 862+1;-137°). 101 92 57 49 64 73 61 69 
Patent Office. :....<. Soh eae: 4 en jas KE 29 49 25 36 18 20 | 40 
Bureau of Education... : : 


Public Library-..-.... 
Hygienic Laboratory.......... ae | 
Bureau of Standards...................- Teh CSN SON Ey 7 2 2 Ci oes 17 
Other libraries in Washington.........-- 1,341; 60) 56 85 | | 92 40 37 62) 86 54 


Total from libraries in Washington. |5, 677 5, 166 (5, 463 6, 774 \6, 010 i4, 717 |5,026 4,121 |4,077 | 4,028 
Libraries outside of Washington........- } OL} 62; 58) 86 g2 |”. 35 | 70 39 «58 69 


Grand total borrowed from other | | 


| 
RIDRATICS emote ee sancti eee ces 5, 768 |5, 228 |5, 521 (6, 860 \6,092 4,752 5,096 4,160 |4,135 | 4,097 
Largest number borrowed on any day...) 43! 40 AD WAR aa 46 4 30 | 60 35 
Average number borrowed daily..-..... iy AS, AG 18) | Sele 16 tee 15 16 13 13 13 
Largest number borrowed in any menth.| 731) 564 579 734) 623 | 481 | 613 458 | 480 436 


Average number borrowed monthly... .- 480 | 432) 460) 571 | 507| 396! 424 346 | 344 341 


APPENDIX 5. 
ACCESSIONS. 


The total number of catalogued books, pamphlets, and maps added 
to the library during the year was 10,670, an increase of 3,185 as 
compared with the catalogued accessions of the previous year. 
Detailed statistics of the accessions of the past five years are given 
in the following table: 


Accessions to the library for the fiscal years 1913 to 1922. 


| { | | 
Accessions. | 1913 im | 1915 1916 | 1917 | 1918 | 1919 | 1920 | 1921 | 1922 
| aut aaa eee d 
Purchases: | 
WMolumeSeers.. ses reese meee. 1,321 /1, 548 It, 353 |1,595 |1,949 1,510 |1,373 |1,989 |1,420 | 1,384 
Pariphlats seen ier ea mie wat |” “Boland ty 8-179) [ye Ben ele Rey 81 
Maps and charts.............-....-- eee | rere eM enantio acon irene por 3 9 
Serials and continuations............ | 459) 511 | 376 | | 274) 147 97 | 154 187} 456 464 
SS SS ee eS, eee cen) peers wees aS Sere ol pe 
MiGtaee st .t et eee 11,832 2,101 2,101 [768 | 11,931 2, 168 |1, 690 |1, 617 (2,301 |1,926-| 1,938 
Gifts: | | | | | 
Wolumesa.t 3055. 58 jo5 eee 886 | 719 780 | 873 641 676 | 647| 768 | 774 934 
eam pHleps 252. been sas ee cee e a> 830 470 | 500 | 397 | 508 | 642 | 371] 580) 492} -751 
Maps/and! charts: 2. .sccaescaceeeseus | «284.8520 | 22/ 18 4) | SOU aS 21 10 59 
Continaartionss=: S32 eS esos 4,425 4,490 |4,909 4,919 4, 458 3,807 \2, 647 |4, 762 |3,515 | 5,683 
AG) i) RA Pe SS ey ee emer 6,169 5,699 6,211 6,207 5,611 5, 184 3,680 6,131 4,791 | 7,427 
From binding periodicals and serials. -.. 1,573 1,826 1,085 1,612 1,178 | 949 | 748 1,161 | 768 | 1,305 
OCHS. Sees ee race rece eee ‘9, 574 9,626 9, 064 9,750 |8, 957 |7, 823 6, 045 %, 593 |7,485 |10, 670 


According to the record of accessions the total number of books 
and pamphlets accessioned by the library up to July 1, 1922, was 
170,057. From this number should be taken 5,910 which were dis- 
carded during the fiscal year 1915 and 756 which were discarded in 
the last seven fiscal years, leaving a balance of 163,391 accessioned 
volumes and pamphlets in the library on July 1, 1922. 
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APPENDIX 6. 
CATALOGUING. 


The record of the material catalogued during the past five years is 
as follows: 


i918 | 1919.) 1920 | 1921 1922 
WHA SRDD CHL a pene 4 Fa AB ae Epps) 5 ears Atv ee ee rata ak (ener za Se jen 020 2,757 | 2,194 2,318 
PaMiPNlepS iis os ciesheeicts songs ee ee eae Reece 721 459 699 | 539 B32 
IVD SBesstcteycictein Soe e neat cite Susio o> (she yom eiwle epsiers ia Ore tout see 63 | 17 27 | 13 68 
Serials and continuations - 2.22.2 o css ce oom aieee ee 4, 853 | 3, 549 6,110 | 3,971 7, 452 
Ata] Fae pee oma i SP ie 6 rete We AID Silas gee Pia7s823 | 6, 045 9, 593 7, 485 10, 670 
AMI OUS La. eee Manet cet At me Step ees Ree | 570 | 273 501 96 229 
SARRYAG Gin oie poe ee ier Ue ep a Ao Mie a roe | 945| 2,498/ 1,937 4,828 | 2, 745 
1 Not fully catalogued. 2 Author cards only. 


Uneatalogued material. 


1918 | 1919 1920 1921 1922 
Volumes....... ase aniose te oeaien bees ke eresthe eae 41 368 274 290 543 
TRAM pb Gi Sieee neem eee eee nace set eee ease nad 178 648 599 1, 085 1,905 
Continvations 25... Skee ae hb ae =e see See e 190 943 540 1, 105 846 
Maps ee sstes a Sicwese tee esses olsen Whe bia cfaise Rene a 2 | 6 (ill Sa Se eee 19 


Number of titles prepared for printing by the Library of Congress in the ‘‘ Agr.’’ 


serves. 
| 1918 1919 1920 1921 1922 
Cards for accessions and recatalogued books.......... "483 512 817 1,097 736 
Cards for department publications..............-...- 577 656 611 627 369 
Motaleszesc oc cote ee oe aes Le ne rae 1, 060 1, 168 1, 438 1,724 1, 155 


Record of cards added to the catalogue. 


1918 1919 1920 1921 1922 


e Se eS BH Lee ae ae ee 
INUmperiof.cards;ad ded tes es ee cpe ean peewee 26, 229 21,881 | 21, 504 23, 730 17, 148 
Number of cards withdrawn................--.-+---. 3, 846 3,118 | 2, 353 4, 244 1,739 
Noetiaddition toicatalopiie.< 22-225 se eek eae 22, 383 18,763 | 19,151 | 19, 506 15, 409 


APPENDIX 7. 


Periodicals. 

Number of different periodicals currently received by purchase .........-..-- 945 
Number of different periodicals currently received by gift and exchange. .... 2, 169 
Total number of different periodicals received ...........-..------+.---- 3, 114 
Number OL anurans! COpres: PULCNAseG.-=-- =. en eos ee acento ess See etc 240 
Number of additional copies received by gift and exchange................... 238 
Total number of periodicals purchased, including duplicates..............---- 1, 185 

Total number of periodicals received by gift and exchange, including dupli- 
EE, Si al he Dn a ee ten ales hl en ta Zag Ee wed eter eh ieee 2,407 


LIBRARY. 
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The average number of current periodicals received daily during 


April and May, 1922, was 302. 
the same period in 1921 was 268. 
during the same period in 1920 was 249. 


The average number received durin 
The average number receive 


Number of other serials (such as annual reports, proceedings, etc.) received 
currently, exclusive of Government publications and the publications of the 


State agricultural colleges and experiment stations 


APPENDIX 8. 


Binding. 
| 1918 | 1919 
Number of books sent to the bindery..........-..-.. 1,674 | 2,019 | 
Number of volumes placed in temporary binders. - . - 1,675 | 1,612 | 
1,443 743 


Pamphlets stapled in binders : -...-..:5...-.+---+---- 


u 


1920 | 


1921 1922 

1, 866 1,821 2, 858 
1,000| 1,152 1,059 
675 


984 | 


622 


Approximately 10,000 current numbers of periodicals, bulletins, 
and reports were also added to the files already in temporary binders. 
These consisted principally of department and State experiment 
station publications, the files of which are placed in temporary 
binders until a sufficient number has been received for permanent 


binding. 
APPENDIX 9. 


Expenditures for Library printing and binding for the fiscal years 1919, 1920, 1921, and 


1922: 


Item 1919 1920 

Regular binding................ etree: Sites as $2,734.23 | $8,255.30 
BINGETS. 352 Sees -S 5 -boe « ae aos oae So Soe 1, 641. 23 606. 84 
Pamphlet boxes: . 2. eee eee PPA 330:00!\|_. 32.2 oe oe 
Farm S= Seen eee tae toes Soe cept cen Siteetae 247. 82 259. 38 
IPOD CSIONSE oot sane etic coche oot ees kee | 400. 36 84. 30 
PIG CATS Sot sae see Scene AEE es TRY eat ay eae ree aes Sr A I 
Miscellaneguge.s.n hs <Hid ec ose ese eis son ae 4.57 4. 88 

Dota soo Hey. sctustys ch rok eset. tad cient 5, 358. 21 9, 210. 70. 


1921 


$5,537. 74 
1,151.12 


1 Includes regular binding and binders 
2 Separate figures not available Included with regular binding. 


1922 


1 $12, 723. 58 
2 


@) 


14, 549. 59 
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REPORT OF THE DIRECTOR OF THE STATES RELATIONS 
SERVICE. 


Unttep States DEPARTMENT OF AGRICULTURE, 
States Reiations SERVICE, 
Washington, D. C., September 8, 1922. 
Str: I have the honor to present herewith the report of the States 
Relations Service for the fiscal year ended June 30, 1922. 
Respectfully, 
: A. C. True, Director. 
Hon. Henry C. Watnace, 
Secretary of Agriculture. 


INTRODUCTION. 


FUNDS ADMINISTERED. 


During the fiscal year 1921-22 the force carried on the rolls of the 
had administrative and advisory relations in the expenditure of 
$14,027,300, of which $8,927,300 were Federal funds. In addition, 
the agricultural colleges and experiment stations used, in experi- 
mental and extension enterprises, $11,600,000 derived from sources 
within the States. The Federal funds included $1,440,000 appro- 
priated for the agricultural] experiment stations under the Hatch 
and Adams Acts; $4,080,000 for cooperative extension work under 
the Smith-Lever Act; and a supplementary appropriation of 
$1,500,000 to be expended under the terms of that act; $1,350,520 
for farmers’ cooperative demonstration werk; and other funds ap- 
propriated for the work of the service amounting to $556,780. State 
funds amounting to $5,100,000 were used as an offset to the Federal 
funds for extension work as required by law. 


PERSONNEL. 


During the year ended June 30, 1922, the States Relations Service 
States Relations Service was approximately 4,000. The number of 
counties having county agricultural agents increased to 2,100, and 
the number having home demonstration agents increased from 700 
to 800. The total force employed at the Washington offices decreased 
from 290 to 265. 


DUTIES AND ORGANIZATION OF THE SERVICE. 


In general, the States Relations Service represents the Secretary 
of Agriculture in his relations with the State agricultural colleges 
and experiment stations, under the acts of Congress granting funds 
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to those institutions for agricultural experiment stations and co- 
operative extension work in agriculture and home economics, and in 
carrying out the provisions of the acts of Congress making appro- 
priations to the Department of Agriculture for farmers’ cooperative 
demonstration work; investigations relating to agricultural schools, 
farmers’ institutes, and home economics; and the maintenance of 
agricultural experiment stations in Alaska, Hawaii, Porto Rico, 
Guam, and the Virgin Islands. 

The service has included the following offices: (1) Office of the 
Director, which deals with the general business and administration 
of the service and the work relating to agricultural instruction and 
farmers’ institutes; (2) Office of Experiment Stations, which deals 
with the work and expenditures of the State and insular experiment 
stations; (3) Office of Extension Work, which deals with cooperative 
extension work in agriculture and home economics in the 48 States; 
and (4) Office of Home Economics, which carries on investigations re- 
lating to food, clothing, and household equipment and management. 


OFFICE OF THE DIRECTOR. 


The general administrative business of the States Relations Serv- 
ice connected with appointments, accounts, supplies, and the prepa- 
ration and dissemination of publications and illustrative material 
continued to be large in amount and to cover a great variety of 
subjects involved in the work of the agricultural experiment sta- 
tions and extension divisions of the agricultural colleges. As a 
clearing house regarding the organization, activities, and publica- 
tions of agricultural institutions throughout the world, the service 
is called upon to an increased extent for information through corre- 
spondence. conferences, and publications. 


EDITORIAL DIVISION. 
W. H. Beat, Chief. 


The business of the service relating to publications, job printing, 
illustrative material, publicity, and duplicating was handled through 
the Editorial] Division as heretofore. 

Pusuications.—The publications of the service were both technical 
and popular. 

The technical publications summarized the literature and progress 
of agricultural investigation in this country and abroad; reported in 
detail the results of experiments and investigations by the experi- 
ment stations maintained by the department in Alaska, Hawaii, 
Porto Rico, Guam, and the Virgin Islands, and explained their local 
application in developing improved farm practices; reviewed the 
work of the State experiment stations and discussed questions arising 
in connection with the administrative and advisory relations of the 
department thereto: recorded progress in the organization and con- 
duct of the various lines of cooperative extension work in agriculture 
and home economics: and reported the results of investigations in 
home economics. : 

The popular publications dealt with such subjects as the selection 
of food with reference to body needs, the food of farm familes, the 
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food value of milk, home canning, kitchen planning, floors and floor 
coverings, and the practical advantages of home demonstration and 
boys’ and girls’ club work. 

There were printed for the States Relations Service during the 
year 55 documents aggregating 3,458 pages, as follows: 21 numbers 
of Experiment Station Record, including 2 index numbers; 3 ad- 
ministrative reports, including the report of the director of the States 
Relations Service, 1921, work and expenditures of agricultural ex- 
periment stations, 1919, and cooperative extension work in agriculture 
and home economics, 1920; 11 publications of the experiment sta- 
tions in Alaska and the insular possessions, including reports of the 
Alaska, Hawaii, Porto Rico, and Guam experiment stations for 1920, 
1 bulletin of the Hawaii station, 1 bulletin and 2 circulars of the 
Porto Rico station, | bulletin and 1 circular of the Guam station, 
and 1 bulletin of the Virgin Islands station; 2 department bulletins 
dealing respectively with food selection and heat production of 
honeybees in winter; 7 department circulars dealing respectively 
with county agent, home demonstration, and boys’ and girls’ club 
work, extension work among negroes, statistics of cooperative exten- 
sion work, the paper dress form, and kitchen planning; 4 farmers’ 
bulletins dealing respectively with milk as food, home canning of 
fruits and vegetables, floors and floor coverings, and food require- 
ments of the average family; 8 Yearbook articles dealing respectively 
with the diet of rural homes, home demonstration work in the South, 
and the influence of boys’ and girls’ club work on community life. 

An article on the assimilation of nitrogen, phosphorus, and potas- 
sium by corn, contributed by the Porto Rico station, was printed in 
the Journal of Agricultural Research, and about 20 articles relating 
to various features of the work of the service were published in out- 
side journals. 

About 45 orders for job printing and binding were handled during 
the year. . 

The larger part of the duplicating work formerly done by this 
division was transferred during the year to the Division of Publi- 
cations, a small unit only being retained to take care of the more 
urgent current work of the service. 

The division cooperated with the Press Service of the department 
in assembling and preparing articles relating to the work of the 
service for press release and the Official Record. About 500 such 
articles were contributed by the service during the year. A con- 
sistent and timely program to serve as a guide in preparing mate- 
rial of this kind was worked out. As a basis for this program a 
complete outline of suitable subjects for publicity was made in coop- 
eration with the various offices of the service, supplemented by a 
calendar of such subjects as required seasonal treatment. With this 
outline and calendar as a guide, it has been possible to make the 
material more timely and to keep it more closely in accord with the 
actual work and the needs and interests of the service. 

Tuiusrrations Srecrion.—The work of this section in cooperation 
with other offices of the service and other bureaus of the department 
was materially increased during the year along the lines of securing 
photographs illustrating the work of the service and its cooperat- - 
ing agencies; preparing lantern slides and distributing them to 
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extension workers and agricultural teachers; cooperating in the 
preparation of motion pictures relating to extension work; assem- 
bling exhibits of the work of the service; and giving instruction to 
field workers cooperating with the service in the preparation and use 
of illustrative material. 

Seven States (Iowa, Minnesota, South Dakota, Wisconsin, Mary- 
land, North Carolina, and Virginia) were visited by a representa- 
tive of the division to secure carefully planned series of photographs 
illustrating extension work with farm boys and girls, agricultural 
school work, and work of the State experiment stations. There were 
added to the collection of photographs relating to agriculture and 
home economics available for the use of employees and cooperators 
of the service 1,598 prints, making the total number of photographs 
now in the collection 16,408, of which 13,758 are mounted, classified, 
and catalogued. 

Thirteen series of lantern slides were prepared for distribution 
to extension workers and agricultural teachers illustrating camp 
activities for club members, culling poultry, furnishing and deco- 
rating bedrooms, pork production, judging sheep, watermelon dis- 
eases, varieties of chickens, community buildings, labor-saving meth- 
ods and machinery for harvesting and haying, strawberry culture, 
standardization of fruits and vegetables, agricultural school build- 
ings and equipment, and vocational work in agriculture in negro 
schools. Eight other series were nearly completed. During the 
year 1,076 sets of 40 or more slides each were distributed for the 
various offices of the service. 

A total of 4,555 lantern slides, 143 bromide enlargements, and 51 
transparencies were colored, and 356 charts, drawings, and designs 
were made in the section. In addition, the photographic laboratory 
of the Division of Publications made for the service 2,940 nega- 
tives, 11,647 prints, 8,952 slides, and 540 miscellaneous items, includ- 
ing 40 blue prints. 

The section cooperated in preparing outlines for two motion- 
picture films relating to extension work. About 1,700 requests from 
extension workers and rural schools for loan of department films 
were handled through the section. 

In addition to giving field employees of the service information 
and assistance in the preparation of exhibit material relating to 
their work, the section cooperated with the Office of Exhibits in 
the preparation of material for two interstate boys’ and girls’ club- 
work exhibits—at Springfield, Mass., and Sioux City, Towa—and 
for a joint exhibit of the department and the State agricultural 
colleges and experiment stations at the Brazilian Centennial Expo- 
sition. 

At the request of State extension services and State departments 
of education, short talks and demonstrations were given in methods 
of extension photography and the preparation and_use of illustra- 
tive material by a representative of the section at conferences in 
10 States—Connecticut, Rhode Island, New Hampshire, Maryland, 
Virginia, West Virginia, North Carolina, South Carolina, Alabama, 
and Florida. 
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INVESTIGATIONS ON AGRICULTURAL INSTRUCTION IN SCHOOLS. 
E. H. SHinn, Chief Specialist in Agricultural Hducation. 


Studies were continued during the year to determine improved 
methods and the content of subject matter for the use of teachers 
of agriculture in secondary and elementary schools. Progress in 
the development of vocational agricultural education, together with 
the increased interest in prevocational education in agriculture, has 
stimulated the demand for material useful to teachers of agricul- 
ture, and it has been the aim of this division to make available to 
teachers and students of agriculture useful material derived from 
the large amount of agricultural information constantly being accu- 
mulated by the Department of Agriculture and the agricultural col- 
leges and experiment stations. The teaching of agriculture below 
college grade is a comparatively new thing in the United States, 
but since the passage of the vocational education.act much greater 
interest is being manifested in this work. Teachers of agriculture 
are being better trained for their duties through the teacher-training 
divisions established in connection with the State agricultural col- 
leges. This new movement is accompanied by greater demand for 
knowledge of the latest methods of instruction and other information 
useful to these teachers. With the cooperation of the subject-matter 
specialist of the different bureaus of the department, much up-to-date 
information is being made available to agricultural teachers. 

Cooperative relationships are at present maintained with the fol- 
lowing agencies outside the Department of Agriculture: (1) With 
the Federal Board for Vocational Education in the preparation of 
publications for the use of teachers of agriculture in high schools 
which receive aid through the vocational education act; (2) with cer- 
tain States which desire to have prepared special outlined courses of 
study in agriculture for the rural schools; (3) with teacher-training 
divisions in the States by supplying helpful publications, by confer- 
ences, by correspondence, and by loaning illustrative material; and 
(4) with teachers in service by supplying publications and_ other 
information for use in the schools, making suggestions as to the use 
of such material, and loaning lantern slides prepared especially for 
the use of agricultural teachers. 

In cooperation with the Federal Board for Vocational Education 
further study was made of job analysis of certain farm enterprises 
in the production and marketing of agricultural commodities. The 
unit course in poultry husbandry was revised as a result of sugges- 
tions received in conference with teachers in service and with heads 
of teacher-training divisions. Publications were prepared for use in 
the vocational agricultural schools operating under the Smith-Hughes 
Act on the following subjects: Analyzing the poultry enterprise, 
analyzing the swine enterprise, and analyzing the potato enterprise. 
Much favorable comment has been received from teachers in service 
and from teacher-training divisions in the States on these publica- 
tions. 

In continuation of cooperation with the State of North Carolina 
in the preparation of a course of study in elementary agriculture, con- 
ferences were held during the year with the State superintendent of 
public instruction and with members of the staff of the college of 
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agriculture of North Carolina regarding the course. Visits were 
made to the summer normal schools at Asheville. Durham, Raleigh, 
Wake forest, Chapel Hill, and Greensboro to confer with rural 
teachers on the use of this course of study. Cooperation is now in 
progress with the States of Oklahoma and Utah in the preparation of 
similar courses of study for those States. 

The State courses of study in elementary agriculture and other 
publications of the division have been used in normal schools offering 
courses for rural teachers. There have been numerous requests from 
teacher-training divisions for the classified lists of department pub- 
heations, agricultural texts, and other lists of material prepared by 
the division for the use of agricultural teachers. 

Teachers of agriculture are realizing more and more the advantage 
of using farmers’ bulletins and department bulletins giving up- to- 
date information along certain lines. By cooperating with teachers 
in service the division supplies large numbers of teachers with lists 
of those publications of the department best adapted to their needs, 
with suggestions as to their use. ‘Teachers are also realizing the 
value of such publications in the hands of pupils as supplements to 
the regular textbooks. 

In the preparation of suggestive outlines for the use of teachers 
it is recognized that the successful teaching of agriculture in a com- 
munity must have a vital connection with the farm problems of that 
community. Pupils are naturally interested in those things with 
which they come in daily contact, and the type of agr iculture prac- 
ticed in a community can be used to the best advantage i in teaching 
agriculture. Teachers are therefore offered suggestions and ur eed 
to or ganize the subject matter which is of interest to the community 
and to teach the subject in the concrete rather than the abstract, to 
give seasonal application to topics when practicable, and to make 
the program of work in the school touch as closely as possible the 
life and experiences of the pupils. 

The demand from agricultural teachers for illustrative material 
increased rapidly during the year, and large numbers of teachers 
were supplied with lantern slides. In the new sets which are being 
prepared from time to time special attention is given to adapting 
the material to the needs of those teachers who realize the value of 
illustrative material in teaching agriculture, Plans are under way 
to increase the supply of such material available for distribution. 
In cooperation with the Division of Publications, a number of 
motion-picture films were lent to agricultural teachers. 

Representatives of the division attended and took part in annual 
conferences of State supervisors, State directors, and teacher-trainers 
for vocational education in the Southern, North Atlantic, Middle 
Western, and Western States. At these meetings conferences were 
held with individual teachers regarding the practical value of the 
publications prepared for their use. Suggestions were received as to 
how cooperation might be carried on more effectively with agricul- 
tural teachers. Representatives of the division also attended annual 
State conferences of agricultural teachers in New Jersey, Massa- 
chusetts, and Virginia and at the annual meeting of the agricultural 
section of the State teachers’ association of Wisconsin discussed 
problems relating to the preparation of coures of study and methods 
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of teaching agriculture in elementary and secondary schools. A 
member of the staff held conferences with members of the college 
staffs and officials of the State departments of education in Oklahoma 
and Utah in regard to final arrangements for the preparation of 
courses of study in agriculture for the rural schools of those States. 
Following these conferences preliminary surveys were made in rural 
sections of those States in company with county superintendents of 
schools to observe and study typical rural-school conditions. 

At the request of State supervisors of agriculture, a specialist was 
sent to State conferences of agricultural teachers in New Jersey, 
Massachusetts, and Virginia to talk to teachers on the preparation 
and use of good pictures and the value of such material to agricul- 
tural teachers 

In cooperation with the Federal agent for negro vocational schools, 
and with teachers in these schools, a set of lantern slides showing the 
development of negro vocational work was made available, and the 
slides are being used extensively by negro teachers. Studies were 
made, in cooperation with teachers of vocational agriculture, look- 
ing to the preparation of sets of lantern slides based on conditions 
which show successive steps in the development of competency in the 
poultry and swine enterprises. 

A representative of the division served with representatives of 
the Federal Board for Vocational Education and the United States 
Bureau of Education on an advisory committee making studies in 
regard to the curricula of the land-grant colleges for colored people, 
and later attended a conference called by the United States Commis- 
sioner of Education at Nashville, Tenn., February 13 and 14, 1922, 
for the purpose of discussing the results of these studies and investi- 
gations. The conference was composed of both white and negro peo- 
ple interested in negro education, and included presidents and mem- 
bers of boards of white and negro land-grant colleges, State superin- 
tendents of education, Federal and State supervisors of agriculture, 
teachers of agriculture, and negro extension workers. Most of the 
time of the conference was given to discussions regarding proposed 
changes in the agricultural curricula in the negro colleges, minimum 
standards and equipment, minimum qualifications of teachers, and 
the improvement of teachers. 

Definite recommendations were made in regard to courses in agri- 
culture for high schools. It was agreed that high-school courses 
should be differentiated from college courses given in the land-grant 
colleges. Collegiate courses in these subjects were outlined and stand- 
ards for such courses recommended. It was agreed that colleges 
having less than five teachers in agriculture holding the bachelors’ 
degree in agriculture should not grant degrees. The director of the 
service served on a committee on the agricultural curriculum for the 
senior college and also addressed the conference on “'The need for 
strong vocational institutions for the education of the negro.” 

As a means of giving further encouragement and assistance to 
negro agricultural education, visits were made during the year by 
the director of the service to the negro agricultural and mechanical 
colleges in North Carolina, South Carolina, Georgia, and Virginia, 
to Tuskegee Normal and Industrial Institute, Alabama, and to 
Hampton Normal and Agricultural Institute, Virginia, where data 
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were collected in regard to buildings and equipment, number of stu- 
dents in agricultural classes, and the number of teachers in the agri- 
cultural divisions. Conferences were held with teachers for the 
purpose of discussing methods of stimulating greater interest among 
colored people in the study of agriculture. 

The division continued to review and abstract literature on agri- 
cultural education for Experiment Station Record. 

Cooperation with the Association of Land-Grant Colleges was 
continued through its committee on instruction in agriculture, home 
cconomics, and mechanic arts, of which the director of the service is 
chairman. ‘The committee made a report on improvement of college 
teaching in vocational subjects with special reference to difficulties 
in doing good teaching, opportunities afforded and means employed 
to improve teaching and to keep teachers up-to-date in vocational 
practice, the basis for the promotion of teachers, and the relation of 
college teaching to research, extension work, and outside employment. 


INVESTIGATIONS ON FARMERS’ INSTITUTES. 


J. M. STEDMAN, Farmers’ Institute Specialist. 


Farmers’ institutes during the fiscal year ended June 30, 1922, were 
officially in charge of the State government in 15 States, while in 
the remaining 33 States they were in charge of the extension division 
of the agricultural colleges. A total of 31 States conducted farmers’ 
institutes during the year. The combined reports of 28 of these 
States showed a total of 4,616 institutes which lasted 6,253 days, 
comprised 10,464 sessions, had an attendance of 1,263,339, employed 
1,137 lecturers, and cost $267,650.84. 

During the fiscal year Pennsylvania transferred its farmers’ insti- 
tute activities from the State department of agriculture to the exten- 
sion division of the State college, while Kentueky, which did likewise 
a few years ago, reversed the control of its farmers’ institutes, and 
Texas failed to make an appropriation for them. 

Notes on the progress of agricultural extension work in foreign 
countries have been mimeographed each six months and sent to the 
leaders in extension work in each State. 

The work relating to farmers’ institutes and the foreign extension 
services has recently been transferred to the Office of Extension Work. 


OFFICE OF EXPERIMENT STATIONS. 
BE. W. Aten, Chief. 


In connection with the administrative relations maintained by the 
Office of Experiment Stations with the State experiment stations, 
special stress has been laid the past year on the subject of adequate 
local administration and the development of more advanced methods 
and procedure in the study of common problems. These are not new 
considerations, but their present importance is emphasized by their 
relation to the growth and efficiency of the experiment. stations. 
Leadership, organization, and increasing intensity of attack are es- 
sential to the steady advance of these institutions to higher positions 
of usefulness. 
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The provision of proper administrative supervision for the indi- 
vidual experiment station is a matter of fundamental importance. 
It relates not only to the more or less routine business of the station 
and the general direction of current work but to the nature of the 
program developed and to planning for the future. The determina- 
tion of practical lines to be selected for study, out of the multitude of 
questions which might be taken up. and the critical examination of 
the progress of these, together with a looking ahead to anticipate the 
needs of i investigation, are matters essential to good administration 
and to the framing of a wise pelicy. Comparatively few stations 
have reached the point where a very permanent, established policy 
has become recognized, and not all of them have made the broad 
survey upon which the determination of such a course would properly 
rest. In large part their course is contingent on circumstances which 
vary from time to time and on the attitude of the college from which, 
or through which, their local support comes. The position of the 
station in the institution, its relationships, and its individuality are 
matters not yet beyond the realm of discussion and uncertainty. 

Administration relates also te the presentation of the needs and 
claims of research, in order that it may attain its proper place and 
be encouraged by the maintenance of conditions which are essential 
to it. Without proper emphasis on its interests, it is in danger of 
receiving secondary consideration in the pressure from other 
branches of the institution; and the fact that the interests of those 
responsible for its welfare have often become divided and associated 
with more rapidly growing features may be in part responsible for 
the hard ways upon which many of the stations have fallen in the 
past few years. 

The condition has so impressed itself upon the office that special 
attention has been given to pressing the interests of the stations and 
urging the consideration for their affairs which the situation merits. 
A considerable number of the stations now have funds amounting, 
with the Federal contributions, to $50,000, $75,000, and even $100,- 
000. The wise direction of a research institution with a budget of 
$50,000 to $100,000 a year is no light task, and so much depends 
upon the outcome in adv ancing the interests of all other branches of 
agricultural work that a large measure of responsibility attaches to it. 

Special attention has also been given to emphasizing the need of 
an advanced point of view in devising means of attacking some of 
the complex questions which have long been the subject of experi- 
ment. It is far easier to follow along beaten paths which represent 
hittle change in attitude and little advance in the character of the 
inquiry than to develop new viewpoints and means of attack. 

In some lines the broad conception of intricate problems con- 
tinues as the basis for experimentation, instead of a closer analysis 
of them, with the narrowing of the special points to be studied and 
the employ ment of more intensive methods. Problems and methods 
have, therefore, become conventionalized to a considerable extent, as 
appled particularly to certain of the more common practical ques-. 
tions of agriculture. While such work gives results which are not 
without local interest, it contributes but little to the advancement 
of principles and broad truths beyond what is already known. In 
some cases it verges on the field of extension and demonstration. 
The situation reflects a tendency in some directions to overemphasize 
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empirical methods and to underestimate the unportance of deter- 
mining fundamental laws. 

The office has definitely called in question the competence of such 
broad and vague conceptions of leading questions in agriculture and 
the ability of conventional methods and procedure to further ad- 
vance reliable knowledge of them. It has directed attention to the 
limitations of such methods and to the necessity for originality 
in developing theory and means of approach. These matters have 
received attention in connection with the starting of new projects, 
as well as in the examination of those under way. Insistence has 
been placed on greater definiteness in projects, their limitation in 
scope, and the employment of more searching methods. At the 
present stage of investigation, there is less excuse than formerly 
for broad proposals which do not exhibit a specific aim and a con- 
sidered method of attack. Projects of wide range and generic char- 
acter are discouraged. A clearer insight into the real nature of 
broad problems is one of the products of the accumulated work of 
the past, and an interpretation of this background in the building 
of more advanced inquiry upon it is a measure of advance. 

The amount of such advanced inquiry, representing not only a 
changed viewpoint and critical attitude but the employment of more 
highly specialized methods, is a noticeable product of recent years, 
and there is a growing tendency in this direction among leading 
investigators. This is seen not only as the most promising means of 
scientific advancement but as ultimately giving highly practical 
results. 


RELATIONS WITH THE STATIONS. 


The dealing with research under Federal funds in accordance with 
the prescribed laws requires the exercise of tact, sympathy, and a 
clear appreciation of conditions represented at different institutions 
over the country. It can not be reduced to a simple formula or set 
of rules. The stations are a series of individual institutions and re- 
quire individual attention. Success in aiding them and in influencing 
the course of their development calls for the maintenance of confi- 
dence and relations of amity. The close relations which have been 
maintained with the individual stations of the system and with their 
workers have contributed to such mutual understanding. Whatever 
success has been attained is attributed to the recognition of this com- 
mon interest and the desire to stimulate and assist in a constructive 
way. 

have is no attempt at direction or control of research or of the 
lines it takes, but the purpose is to insure that it is headed right, is 
well considered at the outset, does not stop with repetition either of 
itself or of other work, and does not continue after it has ceased to 
mark progress in results or suggestion. The guiding purpose is to 
bring about favorable conditions for research, to stimulate investi- 
eators to their best efforts, to offer suggestion where it may be help- 
ful, and to make the whole effort as effective as possible, viewed as a 
national system—for the Federal Government and the individual 
States are in partnership in this enterprise. 

It is usually difficult to draw definite lines between what is done 
under the State funds and what is done under Federal support. The 
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interest of the Federal Government is not confined to its contribu- 
tions toward the maintenance of individual stations. It is not merely 
attempting to subsidize research in the States. Its interest extends 
to the point of developing favorable conditions to insure not only the 
proper use of the Federal funds but the employment of all available 
resources for research. This view is expressed in the Hatch Act, 
whose purpose was “to aid” in the establishment and maintenance 
of experiment stations; and that this aid was not designed to be lim- 
ited to the financial contributions is evidenced by provision for the re- 
Jation of the department with respect to methods and results, the in- 
dication of important lines of inquiry, and the furnishing of “such 
advice and assistance as will best promote the purpose of this act.” 

In accordance with previous procedure, each of the experiment 
stations was visited by a representative of the office during the year, 
its work and expenditures under the Federal funds examined in de- 
tail, and conferences held with the administrative head and the 
workers regarding the general progress and policy of the station. 
A revision of the classified list of projects carried on by all the 
stations was prepared and issued and the compilation for a further 
revision to cover the year 1921 was completed. The latter showed 
a total of 4,770 station projects, an average of about 95 per station. 
Of this number 52 were administrative and regulatory, leaving 4,718 
relating to research and experimentation. Of the latter 506 were 
conducted under the Adams fund. This is an average of 10 projects 
per station, a number which would be far too large, considering the 
character of the investigations, were it not for the fact that federal 
support is supplemented from State sources. Some disposition is 
found to assign more projects to the Adams fund than can be prop- 
erly supported. Attempt has been made to check this tendency and 
to insure the assignment of sufficient funds from that source or from 
State funds to meet the needs of active and aggressive investigation. 
Adams-fund projects, which it is found are not making progress or 
are not receiving active attention, have, under the influence of the 
recommendations made, been transferred to other funds or tem- 
porarily discontinued. Every effort is exerted to make the work 
under that research fund active, progressivesand on a high plane of 
investigation; and similarly, with relation to the Hatch fund, care 
has been exercised that it should stand for substantial experimenta- 
tion and investigation of a type clearly distinguished from demon- 
stration. 

The publication of the projects of all the stations has relieved the 
tendency toward duplication, and the annual visits to the stations 
have enabled bringing into association those who were working on 
similar lines. This has been done without betraying confidences or 
disclosing methods and results but by the establishment of contacts 
between workers having similar interests. 


COOPERATION. 


During the year a comprehensive review was made of the extent 
and nature of the cooperation between the Federal Department of 
Agriculture and the State experiment stations. This is the first 
attempt at such a complete summary and_study of cooperative rela- 
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tionships. It shows these relationships to be continental in scope 
and discloses the many points of contact between the department 
and the stations in the States. 

The types of undertakings involved in these cooperative relation- 
ships with the stations include soil and other surveys; experiments 
in the methods of production, culture, fertilizer requirements, and 
adaptation of a long list of agricultural crops, fruits, and vegetables; 
the study of diseases and pests of cultivated crops, forest trees, and 
products, thetr eradication and control; the breeding and improve- 
ment of plants and live stock; the study of animal diseases and the 
maintenance of quarantines and other repressive measures. It em- 
braces studies in farm management and in the cost of production of 
staple crops under a wide variety of conditions; dry-land agriculture, 
drainage, and irrigation; the utilization of cut-over and waste land; 
the factors affecting the carrying capacity of western ranges; life 
history and food habits of rodents and other injurious animals; 
and forest reproduction and management. 

In fact, there is hardly a branch of agricultural inquiry in which 
there is not some form of cooperation, and the amount of money 
involved aggregates many hundreds of thousands of dollars. Alto- 
gether there are 140 different cooperative projects and, since many 
of these are participated in by several stations, the total number of 
cases of cooperation between the department and the experiment sta- 
tions amounts to 274. It is worthy of note that this represents over 
70 per cent of the cases of cooperation of the department with out- 
side agencies in research. 

The review of the results of this type of activity, which has been 
steadily on the increase, is illustrative of the advantage of such co- 
operative relations, of its practicability, and of the importance of 
giving even greater attention to systematizing the conduct of agri- 
cultural investigation and avoiding unnecessary and unrelated dupli- 
cation. The work of the department and the stations is so vast and 
- so varied that it is beyond the ability of any single agency to com- 
pass. To prevent its being fragmentary and disjointed, systematized 
effort on a national basis is highly important. The establishment 
of close relations, with cooperation in planning and execution, mini- 
mizes a tendency to collect local facts without broad interpretation. 
It leads to greater uniformity of effort, which enables the results to 
be more readily fitted together and harmonized, and it enables mak- 
ing the attack more comprehensive and complete. 

Experience of the recent past has shown that this type of effort 
need not suppress originality of thought or pride of accomplishment, 
if proper consideration is shown for each party to the enterprise, 
with liberality in making the plan and in the ultimate awarding of 
credit. The ends of cooperation and coordination would be favored 
by provision for systematic attention to.newly establish cooperative 
ventures and the maintenance of such files relating to them as would 
make information about them readily accessible. 


EXPERIMENT STATION RECORD. 


During the fiscal year Experiment Station Record completed its 
forty-sixth volume and its thirty-second year of service. Publica- 
tion during the most of this long period has been carried on without 
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interruption under the general authority given the Secretary of 
Agriculture to disseminate information and the injunction carried 
in the Hatch Act to furnish such advice and assistance to the experi- 
ment stations as would best promote the purpose of that act. In 
1919, however, legislation was adopted by Congress requiring the 
discontinuance at the close of its next regular session of all Govern- 
ment periodicals not specifically authorized by law. The time limit 
thus fixed expired June 5, 1920, but was extended by subsequent 
legislation, first, to June 30, 1921, and then to December 1, 1921. 
On the latter date no remedial action had been completed by Con- 
gress, and publication of the Record along with about 40 other 
periodicals was suspended. ‘This suspension continued in the case 
of the Record about one month. Early in January, 1922, following 
a certification by the Secretary of Agriculture that the matter con- 
tained in the Record “is published as administrative information 
required for the proper transaction of the public business,” arrange- 
ments were made whereby its publication was resumed. On May 11, 
1922, a joint resolution was signed by the President repealing the 
previous legislation and stating that hereafter “the head of any 
executive department, independent office, or establishment of the 
Government is hereby authorized, with the approval of the Director 
of the Budget, to use from the appropriations available for printing 
and binding such sums as may be necessary for the printing of 
journals, periodicals, and similar publications as he shall certify in 
writing te be necessary in the transaction of the public business re- 
quired by law of such department, office, or establishment.” The 
passage of this legislation is expected to put an end to the uncer- 
tainties of the past three years. 

The two volumes of the Record completed during the year con- 
tained 7,248 abstracts, besides the customary editorials and notes 
dealing with the progress of agricultural education and research 
in this country and abroad. The experiences of the year brought 
out many favorable comments from users of the Record as to its 
value and its unique position as a work of reference. With a view 
to increasing its usefulness in this direction, steps are being taken 
to prepare another combined index of the Record. No such index 
has been issued since volume 25, over 10 years ago, and it is hoped 
to bridge over this period by a third general-index volume. 


DIVISION OF INSULAR STATIONS. 


WALTER H. Evans, Chief. 


The Federal agricultural experiment stations in Alaska, Hawaii, 

Porto Rico, Guam, and the Virgin Islands ef the United States were 
administered, as heretofore, by the Division of Insular Stations. 
The accounts of these stations are reviewed in this division and 
audited in the bureau accounting office. 
_ The projects of all of the stations were reviewed during the year. 
Some lines of work have been suspended temporarily and the efforts 
of the stations concentrated on those that appeared to be the most 
urgent. All the stations continue to work for the diversification of 
the agriculture of their respective territories. 
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A number of changes took place in the personnel of the stations, 
and this caused some modification in the lines of work. So far as 
possible the vacated positions have been filled, and where that has 
not been done other members of the staff are carrying the work to 
the best of their ability. There are fundamental problems at each 
station that are waiting investigation, but they can not be taken 
up with the present organizations. Additional funds are needed 
at each of the stations to properly man the institutions and to make 
use of the facilities and equipment now on hand. 

There is not one of the stations that does not need additional in- 
vestigators, and in Hawai and Porto Rico, where stations are main- 
tained by sugar interests, supplemented in the case of Porto Rico by 
insular support, the prestige of the Federal stations is suffering on 
- account of their inability to compete for men to carry on important 
lines of work. The Hawaiian station has lost not less than six of 
its workers during the last three years to the Hawaiian Sugar 
Planters’ Station or to pineapple interests or other concerns. All of 
these men received largely increased salaries in their new positions. 
This situation, together with the isolation of the stations, is having a 
detrimental effect on the morale of the station workers, and it should 
be corrected as quickly as possible. 

The entire resources of the stations are derived from appropria- 
tions made by Congress, and for the fiscal year 1922 they were: 
Alaska, $75, 000: Hawaii, $50,000; Porto Rico, $50,000; Guam, 
$15,000; and the Virgin Islands, $90, 000. These sums have not been 
changed since the appropriation act of 1920, except in the case of 
the Guam station, where a reduction of $10, 000 was made. During 
the year just passed the stations deposited in the United States 
Treasury, as miscellaneous receipts from the sale of products, 
$5,529.58. Under the present law this sum is no longer available 
to the stations for their support. Prior to 1916 the stations were 
permitted to retain for their use the sums derived from the sale of 
their products, and they were largely used in the erection of neces- 
sary buildings and keeping others in good repair. 

The insufficiency of funds has resulted i in the depreciation of some 
of the earlier buildings so that there is urgent need of buildings 
and repairs at a number of the stations. The situation is acute at 
the Fairbanks station in Alaska and at the Guam station. At the 
Fairbanks station the buildings constructed in 1907 of unseasoned 
logs are falling ae decay, and a new office and residence for the 
superintendent is badly needed. In Guam the station is situated 
5 miles from the town of Agana and has but one residence. The 
lack of suitable quarters for other members of the staff is a serious 
drawback, as there are no houses available except in Agana and no 
regular means of transportation between there and the station. 


ALASKA STATIONS. 


The Alaska stations suffered a severe loss during the year in the 
death of F. E. Rader, who had been in charge of the Matanuska 
station from its beginning. He was succeeded by B. L. Schneider, 
who was formerly his assistant in the work. C. 8. Hahn, in charge 
of the Rampart station, resigned late in the fiscal year. 
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The work of the stations has made satisfactory progress con- 
sidering their limited resources. The spring of 1922 was quite 
backward along the southeastern coast, but after seasonable weather 
arrived all crops grew remarkably well. 

At Sitka the work with hybrid strawberries was considerably 
extended. and there are now about 2.000 hybrid plants under test. 
A considerable number of these were obtained by crossing some of 
the earlier hybrids. Many of these new crosses proved to be not 
winter hardy, as the “ wild blood” of the nativesspecies was re- 
duced to one-fourth instead of one-half, as in all of the earlier 
hybrids. Other crosses were made, using pollen from first genera- 
tion hybrids on the pistils of well-known cultivated varieties. ‘These, 
too, were injured by winter freezing to a considerable extent. As a 
result of this experience, it was concluded best to return to the 
earlier method of hybridizing, and a large number of crosses were 
made, using the pollen of the wild species, particularly /ragaria 
platypetala, on selected mother plants. Among the newer hybrids 
many bore their first crop this season, and some very promising 
fruits were obtained. Among the older hybrids some of the best are 
being allowed to set runners, and plants of these varieties will soon 
be ready for extended distribution. 

Considerable progress is being made in the potato-breeding work. 
In the fall of 1921 selections were made of the most promising of the 
varieties that have been grown from seed collected from seed balls 
that had been open-fertilized and, also from a number that were 
crossed. Among these selections were a number that showed con- 
siderable superiority over the original strains, and these have been 
planted in plats of 10 hills each in order to secure material for wide 
tests throughout the Territory. In the spring of 1922, 170 new seed- 
lings that had been grown in flats were added to the field trials. The 
other experiments at the Sitka station are progressing very well. 
The station sent out its usual supplies of seeds, plants, rooted cut- 
tings, etc., and for many localities this constitutes the only source of 
supply. 

The development of the Matanuska station is progressing as rapidly 
as possible. The barn, silo, and root cellar have been so far com- 
pleted as to be in use, and it is expected that they will be finished 
during the coming season. The milking Shorthorn cattle again went 
through the winter in good condition, and the young cows give 
promise of being very good milk producers. Six head of young Gal- 
loways from the Kodiak herd were wintered at the Matanuska sta- 
tion. Three of the heifers had calves which, on account of lack of 
feed at the station, were sold locally. There is an urgent need for 
more cleared land to furnish pasture and on which to produce feed 
for the rapidly increasing herds. 

During the season of 1921 more than 1,000 bushels of grain were 
threshed in the vicinity of the Matanuska station. In the spring of 1922, 
seeding was finished at the station by May 25, and many of the crops 
were beginning to come up. A dry June retarded growth somewhat, 
but later rains have assured good crops. A large variety of small 
grains, including many of the hybrid Gia developed at the Ram- 
part station, was seeded this spring. Of 29 varieties of spring grain 
tested last year, some of the hybrids gave indication of being well 
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adapted to the region. With a single exception, all the varieties in- 
troduced from Canada proved failures. Grimm alfalfa has survived 
the winter thus far at the Matanuska station. 

In 1921 all early maturing grains ripened at the Fairbanks sta- 
tion, although the frost-free period was but 95 days instead of an 
average of 108 days. In the vicinity of the station there were nearly 
6,000 bushels of grain produced, 3,516 bushels of which was wheat, 
the most of it being Siberian No. 1. A hybrid wheat, produced by 
crossing Siberian No. 1 with Marquis, ripened in 93 days, and the 
hybrid seems to possess superior agronomic and milling qualities. 
Some of the varieties of wheat under test ripened in 83 days. It is 
expected that much of the grain-breeding work, formerly carried on 
at Rampart, will be transferred to the Fairbanks station as soon as a 
readjustment of the work can be effected. The former superin- 
tendent of the Rampart station is now in charge of the Fairbanks 
station, and it is expected that grain hybridization will be conducted 
on a more extensive scale than formerly. The early indications for 
1922 were quite favorable for good crops, especially for some of the 
newer hybrids. 

The live stock at the Fairbanks station came through the winter 
in good condition. The station now has among its breeding stock 
milking Shorthorn cattle, 2 pair of yak, Hampshire pigs, and Tog- 
genburg goats. A Galloway bull and two heifers from the Kodiak 
herd have been added to the stock at the Fairbanks station, and 
the long-deferred experiment in crossing the yak and domesticated 
cattle has been begun. Reciprocal crosses will be made in an at- 
tempt to develop a hardy beef animal for the interior of Alaska. 

The work at the Rampart station has been curtailed to a consider- 
able extent to permit of more rapid development of the Fairbanks 
and Matanuska stations. The work with Siberian alfalfa, native 
vetch, and some grains will be continued. In 1921 65 pounds of 
Siberian alfalfa seed were produced. The area devoted to this crop 
is being extended as rapidly as possible in order to produce seed 
for wide distribution throughout the Territory. 

At the Kodiak station the outstanding event of the year was the 
acquisition, by Executive order, of additional land adjacent to the 
station. This will permit of considerable extension in the area 
of pastures and cultivated land. The herd at Kodiak now consists 
of 30 head, a few purebred Holsteins and Galloways, and about 
20 crossbred animals. Some of the crossbred heifers have borne 
calves which represent the second generation of an attempt to pro- 
duce a hardy milk cow for the country. The milking qualities of 
the dams are being investigated. 


HAWAII STATION. 


In its effort to bring about a further diversification of the agricul- 
ture of the islands the station during the year gave all possible 
assistance to the development of a starch-producing industry, the 
utilization of surplus products, development of new and improved 
forage crops, fruits, and vegetables, studies of the fertilizer require- 
ments of bananas and pineapples, and the use of brackish water for 
the irrigation of certain crops. The last-mentioned investigations 
are being carried on so as to insure as large a use of all available 
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water supplies as possible, particularly where the development of 
additional water supplies does not seem possible. 

The activities of the horticulturist have centered on the acquisition 
of improved fruits and vegetables through introduction from other 
countries and breeding work carried on with established varieties. 
When the superiority of the new forms is definitely demonstrated, 
the improved varieties are propagated for distribution, and during 
the past year more than 20,000 plants of improved or promising 
‘strains were distributed for a wide trial throughout the territory. 
There is some evidence of the extension of the banana industry, 
and the station has secured 26 varieties which are being tested in 
comparison with the Chinese and Bluefields varieties, the only ones 
that are now grown commercially. Papaya investigations have been 
continued, and a method has been developed for producing lateral 
branches that can be removed and rooted as cuttings. A number of 
very satisfactory strains have been produced and given wide dis- 
tribution. The use of papaya fruit for combining with pineapple 
in the manufacture of food products has created a large demand 
for this fruit, and special attention is given to soil and other re- 
quirements of the plant. Variety tests of citrus fruits are being 
continued, and several hundred seedling trees, grafted to a select 
Kona orange, are being tested cooperatively by a number of grow- 
ers. The work with mangoes, avocados, and other fruits is con- 
tinuing as formerly. A number of valuable varieties have been 
found, and some of them appear to be distinct horticultural acquisi- 
tions. Experiments with coconuts have shown that germination 
could be hastened by cutting off a part of the stem end of the husk 
and burying the greater part of the nut in moist rice hulls. 

The work of the agronomist is concerned mainly with root crops 
and forage plants. Among root crops, experiments have been begun 
with some oriental root crops, such as arrowhead, and with the 
water chestnut. Several forage plants new to Hawaii were tested 
during the year, among them Guatemala grass (7ripsacum laxum), 
Exophorus unisetus, four varieties of sorghum, and various le- 
guminous crops. The latter were tested not only for forage but 
‘also as green-manure crops. The importance of green-manure crops 
to be grown in connection with pineapple production is becoming 
well recognized, and special experiments have been begun along this 
line. A hybrid bétween the Guam white corn and a variety of sweet 
corn has been developed that promises to be valuable under Ha- 
walian conditions where common sweet corn does not flourish. Defi- 
nite progress is reported in the production of a yellow strain of 
Guam corn that will meet the common preference fora yellow corn. 

On account of quarantine regulations prohibiting the export of all 
fresh fruits except pineapples and bananas, experiments in the utili- 
zation of surplus stocks have been in progress for some time, and the 
chemist has devised methods for the manufacture of marketable 
products of a number of Hawaiian fruits and vegetables. In con- 
nection with increased banana growing, fertilizer experiments with 
this crop have been begun, particular attention being given to the 
times and methods of making the applications. Experience having 
indicated that pineapples are best grown in rotation with some other 
crop, a study of systems of cropping was made, and upland sugar 
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cane appeared to be one of the most promising crops to be grown in 
such a rotation. Asa result, a series of fertilizer trials for both crops 
has been begun to find the best practices to be adopted so as to secure 
maximum results with each crop. A rather common belief among 
certain classes is that Hawaiian-grown vegetables are deficient in 
mineral salts, especially in lime and iron. A preliminary study 
of the subject failed to substantiate this idea, but in order to obtain 
definite data on it several common vegetables from the same lot of 


seed are being grown in two places on the mainland and two in’ 


Hawaii, and when ready for marketing they will be analyzed to 
determine any differences that may be due to soils and climate. 

A study of the water used in irrigating various crops has been 
begun. In many places the only available supplies carry a noticeable 
amount of salt, and the effect of brackish water on various crops is 
being investigated. It has already been found that well-established 
alfalfa plants will tolerate a much greater amount of salt in irriga- 
tion water than plants in the seedling stage. The effect of the 
gradual accumulation of salt on soils and plant life in general is 
also being studied. 

The extension work carried on by the station has undergone some 
readjustment due to the resignation of F. E. Krauss, superintendent 
of extension, who had directed this work for seven years. The ex- 
perimental and demonstration work at Haiku, Maui, was also termi- 
nated, as the land on which the work was conducted belonged to the 


superintendent, and his removal from the locality made it advisable © 


to cease operations on the former scale. Most ‘of the projects under- 
taken were brought to a satisfactory conclusion and reported upon. 
A few of the projects are being continued in cooperation with the new 
managers of the farm, but most of the work needing further con- 
firmation has been transferred to the Haleakala substation, a tract 
provided by the Territory, but managed by the station. This new 
substation is about 7 miles from Haiku, and at a somewhat higher 
elevation, but it represents a large tract of homestead land that had 
been recently opened for settlement on.the island of Maui. Cool 
nights and the lack of well-distributed rains make profitable agri- 
cultural production rather difficult, and the question of first impor- 
tance to be determined is the crops adapted to the region. About 30 
different kinds of crops were under trial during the past year, and 
pigeon peas, purple vetch, Bellingham peas, and emmer gave the best 
promise of regular dependable crops. The region in question is a 
typical grazing one. In fact, it was so used before being made a 
homestead tract, and it is possible that stock raising will continue 
to be an important factor in its agricultural development. 

The extension agent for Hawaii has continued to give all his time 
to that island, and he has established valuable contacts with settlers, 


corporations. and others interested in developing various phases of. 


Hawaiian agriculture. A large ranch in Hawaii has set aside a tract 
of 10 acres for demonstration work under the direction of the exten- 
sion agent. The manager of the ranch furnished al] implements, 
work animals, and labor necessary to carry on the work. The home 
demonstration work begun last year has been continued on a part- 
time basis. Demonstrations in various phases of household economy 
were made in cooperation with the Social Welfare Bureau, the aver- 


. 
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age attendan.e of women at the meetings being 48. In cooperation 
with the Housewives League of Honolulu, monthly demonstrations 
were given on the utilization of meats, vegetables, and fruits of the 
islands. The attendance at these meeting has run as high as 100, 
most of the women present being of American parentage. At the 
request of a plantation a demonstration was made with papayas and 
tomatoes. The attendance at each demonstration was 48 children and 

7 adults, although the meetings were intended primarily for girls and 
ee of the seventh and eighth grades. 


PORTO RICO STATION. 


The results of the efforts of the station to aid in improving and 
diversifying the agriculture of the island are becoming quite ap- 
parent. Following the fall in the price of sugar, there has been 
some redtiction in the acreage devoted to that crop, and other in- 
dustries are beginning to receive considerable attention. 

The station continued its activity in breeding up its herd of dairy 
cows. During the year a fine Guernsey bull was added to the herd. 
The object lesson given by the station in producing high-grade cows 
through the introduction of purebred sires is beginning to have an 
effect, and with the cooperation of the station a number of pure- 
bred animals have been recently introduced .into the island. The 
eradication of the cattle tick is necessary before the wide introduc- 
tion of improved stock can be recommended, and a sentiment for 
tick eradication is being rapidly developed. ‘There are now more 
than 100 public and private dipping vats on the island, and many 
individual plantations have been cleared of ticks, but until there 
is universal dipping throughout the island there will be danger of 
reinfestation through work oxen which traverse infested areas. The 
station tank has been made available for use in the neighborhood 
and during the year just closed 1,329 head of cattle were treated 
in it. 

The entomologist continued his studies on the life history of the 
cattle tick in order to secure data that will explain the apparent 
seasonal differences in the starvation period of the tick. New sets of 
ticks are started every month, and five years’ data have been accu- 
mulated regarding their behavior. Investigations on insect trans- 
mission of the mosaic disease of sugar cane were continued, and leaf 
hoppers, plant lice, and other cane insects were transferred from 
infested canes to healthy ones. A considerable number of insects 
from weeds and grasses occurring in cane fields also were transferred 
to cane, but no infections were found either when transferred from 
diseased cane or from other plants. A study of the relation of cer- 
tain insects, espe cially purple scale and cockroaches, to the breaking 
down of gr apetruit in transit and storage was begun. When stored 
under dry conditions considerable losses occurred, but in the case 
of grapefruit held under moist or humid conditions, entomogenous 
fungi destroyed the scale insects, and fruit picked May 6, 1921; was 
held for 11 months in moist coconut fiber without impairment of 
quality. An experiment on the control of citrus scab by the use 
of a Bordeaux-mixture oil spray was begun. The work was under- 
taken in cooperation with one of the lar gest growers of grapefruit 
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in the island, and the results of the first season’s work were so 
conclusive that two other groves are now being handled in the same 
manner, Additional data are being secured regarding the flowering 
period of the more important honey-producing plants of Porto Rico. 
When completed these data will be of service in determining the 
proper procedure for handling bees. 

The chemists continued their studies of the nitrogen economy of 
cane soils. No important differences were noted in yield as a result 
of applying nitrogenous fertilizers to the experimental plats aside 
from a greater tendency on the part of the cane plants to lodge. 
The sucrose and purity of juice were lowest in-canes grown on plats 
that received ammonium sulphate. A study was begun on the effect 
of fertilizers on some of the disorders of the rice plant, and evidence 
was obtained that is believed to indicate that the so-called “ straight 
head ” disease of rice is caused by an excessive use of nitrogenous 
fertilizers on poorly drained or unaerated soils. Analyses are in 
progress to determine the differences in composition of normal and 
diseased rice plants. 

Variety testing and selection work with beans is being continued 
by the horticulturist. Marked differences in adaptability have been 
noted, and some superior strains have been secured by selection. 
Some white strains have been developed in crosses with a black bean 
from Venezuela that are exceedingly promising. These have been 
carried through several generations, and studies made of the seed 
of progeny of this cross are said to show that black color is domi- 
nant over white and glossiness of seed coat over dullness. Extension 
work with root crops is in progress. With sweet potatoes, the vari- 
ety Key West again showed itself to be the most prolific of the 36 
varieties under test. The value of stakes upon which yam vines 
can climb was again demonstrated, staked plants yielding 41 per 
cent more roots than unstaked vines. Spacing tests with yautias 
and taro indicate higher production for yautias when spaced 3 by 3 
feet and taro when planted 3 by 34 feet apart. The coconut ferti- 
lizer experiment begun in 1912 1s beginning to show definite results. 
The plats which received salt have yielded four times as many nuts 
as the check plats. In the coffee fertilizer experiments some very 
pronounced effects are being shown. The experimental work with 
vanilla was discontinued on account of a serious root disease. Three 
commercial vanilla plantings in different parts of the island have 
been made as a result of the station’s work on this crop. 

The plant-breeding work is making satisfactory progress. Ear-to- 
row plantings of corn have shown yields varying from 33.4 to 51.2 
bushels per acre. Additional work on the production of suitable 
table corn is in progress, and I’, and F, generations of crosses are 
under observation. A cross between Henderson’s sugar corn and a 
native white field corn has been made, and the F, generation is now 
growing. Additional nursery testing of various Porto Rican and 
introduced rices have resulted in the elimination of many varieties. 
There are now being tested 42 varieties, 10 of which were found 
growing in Porto Rico. <A larger test is desirable, but irrigation 
facilities are lacking for larger plats. A test of Honduras rice 
grown as an upland crop yielded 1,301 pounds per acre. Tests of 
various cowpeas and soy beans are in progress, and wide variability 
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is shown. A cross has been made between the New York Improved 
eggplant and a native variety, and the F, generation was grown 
during the past season. The fruit is intermediate in size and shape, 
and the color is so diluted as to show the color pattern of the native 

variety. Seed has been saved for the F’, generation. 

The 1919 sugar-cane seedlings were harvested, and five were found 
to possess sufficient merit to warrant further testing. About 150 
additional seedlings were grown at the station during “the past year. 
Bud selection work with Java 36 and Kavangire was continued. 
Plantings of Indian wheats and a number of other varieties received 
from the United States Department of Agriculture were almost com- 
plete failures. First, second, and third generation crosses of toma- 
toes have been grown and some very promising selections obtained. 
With melons, the I’, generation of crosses of the native muskmelon 
with several introduced sorts were grown, and a fourth generation is 
now being produced in the field. Selections of Chamaluco bananas 
resistant to the Panama disease show more vigorous plants than check 
unselected lots. 

The farm-management specialist has made a study of some of the 
factors which affect the price of citrus fruit, the data being collected 
in Porto Rico, New York City, and on vessels carrying the fruit to 
the latter city. Some work was begun on the shipment of tropical 
fruits other than citrus fruits and pineapples, but little progress 
has been made thus far. Work was begun on some pineapple projects, 
particularly to iind the reason for the apparent deterioration of the 
Red Spanish variety grown for some time in Porto Rico, and also 
the reason for the apparent soil exhaustion by the pineapple crop. 
The farm-management office continues to send out extension notes’ 
and to cooperate in training and advising agricultural agents for 
the insular government. 


GUAM STATION. 


On account of the reduced income of the station, the work of the 
past year was seriously handicapped. The agronomist and the ex- 
tension agent resigned and their places have “not been filled. This 
has left but one scientifically trained man—the animal husband- 
man—at the station, and he attends to all the lines of investigation 
as far asit is possible for him to do so. Thestation is poorly equipped 
for economical management on account of a lack of suitable work 
animals, implements, and machinery. This necessitates a_ large 
amount of hand labor, and under the conditions existing in the 
Tropics a large amount of such labor must be employed throughout 
the year. Again, on account of the limited area of the station proper 
and the impossibility of securing additional land near by, much of 
the work with the live stock, especially that with cattle, is carried on 
at Cotot, some 10 miles away. No reduction in the number of breed- 
ing animals has Pee made as yet, but as no new pastures were planted 
it will probably be necessary to sacrifice some of the stock within the 
year. The agronomy work has been reduced to rather small plats, as 
there was no one to supervise more extended plantings. The horti- 
cultural work was confined to caring for the orchards and other plant- 
ings, little effort being made to increase the collections or to extend 
the investigations. 
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The work on upbreeding the various classes of live stock was 
continued as far as possible. The former practice of keeping native 
brood mares at the station for breeding had to be abandoned owing 
to a lack of labor and pastures. <A Jack of funds making it impos- 
sible to purchase concentrates, the horse-feeding experiments to 
determine the suitability of copra-meal cake as a part ef the ration 
for horses have been suspended. The station’s efforts to upbreed 
the local native cattle were continued. Two of the better grade 
bulls were placed in outlying portions of the island for breeding 
purposes. The station’s purebred sires, which were imported in 
1920, continued to make good development and 18. privately owned 
cows were bred to them during the year. Eight grade bulls were 
disposed of to the public for breeding purposes. Some progress is 
reported in arousing an interest for the control of cattle ticks. An 
experiment in the use of supplements for pasture and green feeds 
was begun, using as far as possible grains and other feeds of local 
production. The results showed decided gains in weight of animals 
and in milk production where smal] amounts of concentrates were 
fed. 

The improvement work with swine is progressing satisfactorily. 
A feeding experiment with mature hogs showed that a ration of two 
parts cooked breadfruit, one part damaged rice, and one part copra 
meal, supplemented by a daily feed of 3 or 4 ounces of tank- 
age, formed a very satisfactory ration for mature animals. The 
practicability of this ration for growing pigs is now under test. 
The work with poultry consisted in maintaining a purebred flock 
of Rhode Island Reds and in the development of a new variety which 
is the result of crossing a-strain of native white hens and Rhode 
Island Red cockerels. In the second generation some very good 
white feathered fowls have been obtained, and there has been no 
decrease in size or vigor over the first generation. Among the crosses 
of both the first and second generations a number of individuals have 
been secured that show considerable improvement over those raised 
during the first year of the experiment. The hardiness of the native 
fowls is maintained in this new strain. Among the purebred flock 
considerable improvement in egg laying is noted. For the proper 
continuation of this experiment the station is in need of additional 
equipment and new houses and runs. 

The station is the only agency in Guam for the distribution of 
breeding stock, and the demand for improved animals continues to 
be greatly in excess of the supply that can be furnished with the 
present facilities. 

On account of its close relationship with live-stock improvement, 
considerable attention continues to be given to the growing of forage 
plants. Comparative yields of green forage were obtained for three 
cuttings of various forage grasses. The average yields per cutting 
were: Napier grass, 56.67 tons; Guatemala grass, 35.5 tons; Pennise- 
tum setosum, 14.55 tons; Guinea grass, 13.5 tons; Sudan grass, 5.92 
tons; and Japanese cane, 67.2 tons per acre. Tests were made of the 
relative palatability, 10 cattle and 3 horses being used, the animals 
being given free choice of the forage. The different grasses rank in 
apparent palatability as follows: Para grass, Guatemala grass, Jap- 
anese cane, and Napier grass. Where the amount of grass consumed 
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in 24 hours was considered, the relative rank was Guatemala grass, 
Para grass, Japanese cane, and Napier grass. 

Experiments with rice have shown the desirability of early plant- 
ing to escape the ravages of the rice bug and that the application of 
commercial fertilizers was followed by increased yields. Partly to 
reduce labor costs of maintenance and to gain information regarding 
the efficiency of various species of leguminous plants for maintain- 
ing a cover for the ground, the entire fruit orchard was prepared 
and sown to various cover crops during the year. 

The grassland soils of Guam, when newly brought under cultiva- 
tion, almost invariably yield poor returns. To find means of correct- 
ing this, a number of experiments have been undertaken, among them 
pot experiments in liming, which have now been run through five 
crop periods. Those pots which received an*application of lime at 
the beginning of the experiments and crop residues since that time 
are showing the beneficial effect of the application of the lime. The 
horticultural work with tropical fruits has been confined to keeping 
the trees in as good condition as possible. 

Through the cooperation of the insular government the station 
continued to distribute seeds, plants, and cuttings of various vege- 
tables, economic plants, field crops, forage plants, etc. There was a 
reduced demand for vegetable and field-crop seeds, indicating, it is 
believed, that the suggestions of the station regarding the saving 
and storage of seed are being gradually adopted. 

The extension work suffered from reduced appropriations. The 
agent in charge of this work resigned in November, 1921. An effort 
was made to continue the work along the original lines, but changes 
in the district school teachers, who act as supervisors, and the em- 
ployment of many of the club members seriously hampered the work. 
Work during the year was carried on with 11 school gardens, repre- 
sented by 203 workers and with 234 members of the United States 
Garden Army. Among them garden vegetables were produced to 
the value of $498.51. In the club work a total of 1,994 boys and 
girls were enrolled, 1,072 of whom completed the year’s program 
and submitted reports of their work. Products valued at $13,743.54 
were raised by these boys and girls. 


VIRGIN ISLANDS STATION. rr 


The agronomist in charge at the Virgin Islands Station, Longfield 
Smith, resigned early in the fiscal year and was succeeded by John 
B. Thompson, who was in charge of the Guam Experiment Station 
for several years. The new station residence, begun in 1921, was 
completed, and there are now satisfactory housing facilities for the 
agronomist in charge and the entomologist. Some needed repairs to 
other buildings were completed and eave troughs were provided so 
as to increase to 3,000 square feet the area from which water is col- 
lected for the station. This is the only water supply for the station. 
Several acres of brush land were cleared to provide additional pasture 
for the stock. 

Agriculture in the Virgin Islands has been experiencing a period 
of pronounced depression, due to the low price of sugar and a pro- 
tracted period of light rainfalls and labor difficulties on the sugar 
plantations. The last two factors have influenced the station’s work ~ 
to a considerable extent. The rainfall in 1920 was 35.801 inches; 
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in 1921, 33.72 inches; and for the first half of 1922 it was only 12.7 
inches. The normal rainfall, based on 60 years’ records, is 46.81 
inches. The deficient rainfall had a disastrous effect upon some of 
the station work, as there are no facilities for irrigation and only 
meager supples for use in the pot and other experimental wotk. 
As a result the experiments with cane seedlings and the propagation 
of other young plants were carried on with the greatest difficulty. 

The area devoted to work in agronomy was oreatly reduced, and 
the field crop work is now confined to relatively small tracts. The 
acreage formerly devoted to growing sugar cane which was sold to 
mills has been greatly reduced, and the plantings now consist of seed- 
life canes that were developed at the station by the former agrono- 
mist. Three varieties which showed the most promise were planted 
in half-acre plats and grown in comparison with Ribbon and Crystal- 
lina, the standard varieties of cane in St. Croix. Excellent reports 
are still received of fhe variety S. C. 12/4 originated at the station. 
This cane has been in the possession of planters for two or three 
years, and during the past planting season more than 200,000 cuttings 
were shipped from St. Croix. The upright habit of growth of this 
cane permits its closer planting, but as it does not shade the ground 
so well or produce so much trash which acts as a mulch, it will prob- 
ably not succeed as well in light soils where moisture is a limiting 
factor in cane production. The number of sprouts coming up from 
each stool during the dry season which has prevailed was found 
greatest for the variety S. ©. 13/13. About 300 new seedlings were 
grown in pots during the past year, and they were awaiting favorable 
rains for planting in the nursery. A rather extensive experiment in 
sweet potato breeding was begun. In February sced balls were ob- 
served in plantings of several of the leading varieties of sweet po- 
tatoes, and the seed was collected and sown in flats. The seed germ1- 
nated very unevenly, but there were on hand at the end of the fiscal 
year 265 seedlings in nursery hills, each of which is potentially a new 
variety. Much variation in leaf pattern, color, and vine habit is ob- 
served in the different seedlings. : 

A preliminary trial was made of 22 varieties of cowpeas, and when 
sown early in December the growth was entirely satisfactory. The 
yields of shelled peas per acre varied from 327 ‘to 762 pounds, with 
an average for all varieties of 570 pounds per acre. Work with soy 
beans was less satisfactory, the highest yields being 545 pounds of 
seed per acre. A test of a hybrid corn, roduced by crossing a 
strain of local corn with the variety Black Mexican, gave a yield of 
17.1 bushels per acre. This strain is thought to offer considerable 
promise as a table corn. Work with cotton has been abandoned by 
the station, and, in accordance with a general understanding with 
cotton planters, all’ cotton plants and “seed have been destroyed. 
This action was taken on account of the presence in St. Croix of the 
pink bollworm, and it is hoped that by abandoning cotton culture for 
a few years the pest can be controlled. 

There is an urgent demand for more and better fruits and vege- 
tables in St. Croix and St. Thomas. There is a constant shortage of 
these products, and the principal supplies for St. Thomas come from 
the neighboring island of Tortola. A preliminary trial in vegetable 
growing was begun in the fall of 1921, plantings being made from 
September to December. Insect pests proved very troublesome to 
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some crops, but on the whole the experiment gave very gratifying 
results. About 2 acres were devoted to this experiment and very 
satisfactory results were obtained with pole and bush beans, Lima 
beans, carrots, eggplant. okra, onions, peppers, radishes, and toma- 
toes. Less satisfactory results were reported for cabbage. kohl-rabi, 
and beets, although fair crops of all but cabbage were produced. 

Cattle raising is second in importance to the production of sugar 
in the Virgin Islands. Each of the islands has considerable tracts 
of land not suited to tillage, and much of the area is well adapted 
to growing guinea grass, an excellent forage for cattle. Preliminary 
to taking up work in animal husbandry a study was made of the 
station herd, that consisted of 26 work animals, cows, young stock, 
and calves. The individual animals are considered typical of the 
class of stock in the islands. They are of mixed type, having de- 
scended from European importations, with some mixture of zebu or 
Indian cattle. The 10 work animals of the station averaged 1,294 
pounds, and the 9 cows 884 pounds, showing that the stock in 
the Virgin Islands is vastly superior to the so-called native stock in 
a number of the Southern States. An attempt was made to obtain 
data regarding milk production of the cows, but the prevailing 
method of allowing the calves to suck at the same time that milking 
is being done tended to give very imperfect data. All the cows had 
been trained in this way and attempts to milk them without the calf 
resulted in failure. From one cow there was milked 360 pounds of 
milk in the first month of lactation and 214.5 pounds in the eleventh 
month, the calf at the same time getting a considerable portion of 
the milk. These facts indicate that the native cattle offer a good 
foundation upon which to build up herds for various purposes. 
The presence of the cattle tick will retard the introduction of im- 
proved stock from elsewhere. ; 

The entomologist continued his studies on the scale insects of the 
Virgin Islands and added several species to the already long list he 
has published. He is also giving much attention to the insect pests 
of economic plants, their life histories, and means for control. Data 
on cotton and truck-crop insects were also included. About 50 
species of insects were found on cotton in St. Croix and 75 species 
on various truck crops. The life histories and means of control of 
most of the important species have been determined. Considerable 
work has been done on the insects attacking sugar cane and tobacco. 
A test was made during the year of the use of trap pans containing 
black molasses, such as comes from sugar mills, and kerosene and 
water for the control of truck-crop pests. It was found that while 
the trap pans caught many insects, they could not be relied upon to 
control truck-crop pests. Water with a film of kerosene was more 
efficient in the pans than the molasses. Wind and rain were impor- 
tant factors in trapping insects, and 63 per cent of all females 
caught had oviposited before being caught in the trap pans. 


OFFICE OF EXTENSION WORK. 
C. B. SMitTH, Chief. 
The Office of Extension Work in the North and West and the 


Office of Extension Work in the South were combined October 1, 
1921. into a single Office of Extension Work, covering the 48 States. 
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The two separate offices of extension work had been gradually ap- 
proaching each other in their methods of organizing and handling 
extension work in the various sections of the country, and their final 
amalgamation into one office was in the interest of simplicity of 
administration and uniformity of work throughout the entire 
country. Since the union of the two offices considerable internal 
reorganization has been effected in order that the work might con- 
form more fully to changes in extension organization and work 
taking place in the various States. 

As the extension work has developed there has been a tendency to 
separation of the interests of the county agricultural agents, home- 
demonstration agents, boys’ and girls’ club agents, and extension 
specialists, and to make the administrative relations of the different 
agents too distinct and specialized. This has increased the difficulties 
of administration of the work as a whole and weakened its unity of 
operation. In the new organization of the Washington office an 
effort has therefore been made to emphasize the unity” of the exten- 
sion system as a means for helping the farming people to improve 
agriculture and country life through the work 6f men and women 
agents interested in the rural problem as a whole and so united in 
their administrative relations that each will promote the best in- 
terests of the general enterprise whatever may be the particular tasks 
assigned them individually. 

More definite provision has also been made for correlating the ex- 
tension work of the different bureaus of the department with similar 
work carried on in the States through the agricultural colleges and 
for consideration of national] and regional problems of agriculture 
and country life in connection with the State and county programs 
of extension work. 

As now organized, the Office of Extension Work consists of two 
divisions, (1). the Division of Programs, dealing essentially with the 
administrative or business side of extension work, and (2) the Di- 
vision of Methods, dealing more especially with the professional or 
technical side of extension work. L. H. Goddard, formerly in charge 
of the farm-management demonstration work of the Office of Exten- 
sion Work in the North and West has been placed in charge of the 
Division of Programs, and A. B. Graham, formerly in charge of the 
work of specialists of that office, has been placed in charge of the 
Division of Methods. These two divisions replace the county agent, 
home-demonstration agent, boys’ and girls’ club, farm management, 
and specialist sections in “the Office of Extension Work in the North 
and West, and the regional divisions and clubs and home demonstra- 
tion sections in the Office of Extension Work in the South. 

The funds employed in support of extension work carried on by 
the Office of Extension Work in cooperation with the States during 
the year for all purposes totaled as follows: 


Washington administrations. 22 20 Set es ee ees $235, 000 
State administration ee <2 s5 ee ee ey eden 1, 009, 847 
Countysagentuaw ork ss ss Sores ee Ne ee ee ee 9, 670, 786 
Home-demonstration workes222ee tee eee 2, 980, 741 
Boys” andveirls club works] eee 1, 244, es 
Mxtensiom .Specialistgz es : Mis 22 wee mae terre tap tS outS2! 
Extension schools, fairs, publications, and miscellane- 

OU ee ge Me a an eg et Sd ake 409, 147 


Total for alle purposes = 2 ss es eee 18, 732, 360 
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The staff on the pay roll of the office at the rate of $1 or more per 
year on June 30, 1922, was as follows: 


COUNEY =A SCH te WORK 2 CMGI = ae eee eee ee eee Se ao 
Home-demonstration work (women) —____--__-____________ 975 
Boys’ and girls’ club work (men and women)_—______-_______ 328 

SUG tN ah = ee ee ees Se ee ee er ree 3, 736 


as compared with a total of 3,707 on June 30, 1921. 

In addition to the above, the land-grant colleges, with which the 
office is cooperating, were employing approximately 750 subject- 
matter extension specialists. 

During the year considerable concern was expressed by various 
business interests relative to the part county agricultural agents were 
taking in aiding farmers in their marketing problems, holding that 
the primary function of such agents under the Federal cooperative 
agricultural extension act of 1914 was to aid farmers in matters of 
production rather than marketing. The Secretary of Agriculture 
held, however, that the carrying on of extension work in marketing 
by county agents is an entirely proper extension activity, and that it 
is as much the business of such agents to aid farmers in an educa- 
tional way in their marketing problems as it is to counsel with them 
on matters of production. This point of view has been generally 
accepted by administrative officials in charge of cooperative extension 
work in all of the States, with the under standing, however, that the 
agent shall not himself buy or sell for the farmer or any farmers’ 
association, but rather shall teach farmers the principles and methods 
of marketing, cooperatively or otherwise. 

During the year the fact has also been impressed upon the public 
consciousness that the county agricultural agent is essentially a pub- 
lic official and therefore may engage with pr ropriety only in business 
of a public nature, being administrativ ely responsible to the land- 
grant college of the State concerned, regardless of the sources of 
funds which enter into his employment. 

Notwithstanding the depressed condition of agriculture at the 
beginning of the year, the number of those engaged i in county-agent 
work was increased by more than 50. There still remain, however, 
around 300 agricultural counties without county agents. 

Extension work to meet the needs of the farm home was consid- 
erably increased during the year, though the number of those en- 
gaged in home- demonstration work was increased by only about 
40. Especial effort has been made in many of the States to en- 
courage the county agricultural agents in counties where no home- 
demonstration agent was employed to give attention to the prob- 
lems of the rural home as well as general farm problems. The 
county agents have thus rendered special assistance in placing water, 
heating, and lighting systems in rural homes, the development of 
home gardens, and the encouragement of the women to organize 
in order that they might receive the help of extension specialists 
from the land-grant colleges in nutrition, clothing, household man- 
agement, and like matters. In the sections of the country where 
home-demonstration work is relatively new there is increasing evi- 
dence that as farm women become acquainted with its purposes, 
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and the help it affords in solving rural home problems, they are 
giving it increased support. The “future dey elopment of this phase 
of the work on anything lke a parity with the agricultural work is 
dependent primarily on this increasing interest of the rural women, 
as well as on increased financial support from public sources. 

The boys’ and girls’ club work has maintained its popularity with 
the people and is being increasingly recognized as one of the most 
efficient agencies in demonstrating the value of improved practices 
in agriculture and home economics, though there has been no in- 
crease in funds in this project and a decrease of nearly 50 in the 
number of people giving their whole time to the work. On the 
other hand, many of the county agricultural agents and home- 
demonstration agents, who have heretofore not undertaken club 
work along with their other duties, have been encouraged to develop 
this phase. of their work so that the total results in club work for 
the year are comparable with those of other years. 

Results secured in the work of the county agricultural agents, 
home-demonstration agents, and boys’ and girls’ club agents, and in 
certain phases of specialist work are given below. 


COUNTY AGRICULTURAL AGENT WORK. 


The number of county agricultural agents on June 30, 1922, was 
2,086, an increase of 12 over the corresponding period in 1921. It is 
significant that during a year of severe agricultural depression the 
number of county agricultural agents not only held its own but 
increased slightly. The loss of local appropriations in a few coun- 
ties where the work has been conducted for several years was more 
than offset by the addition of new counties. With the return of 
better farm prices, it is believed that most of the counties which have 
discontinued county-agent work during the past year will again 
provide the necessary local support. In addition to the county 
agents there were also employed 48 assistant agents and 154 State 
supervisors and assistant supervisors. One hundred and forty-five 
local negro agents were employed to work with farmers of their 
race. 

ORGANIZATION, 


Experience has conclusively proven that the county agents can ac- 
complish more and better work by working through organized groups 
rather than by doing personal-service work. While considerable 
work with individuals is still necessary, this is being gradually re- 
duced and more emphasis placed on organized work. Of the 2,086 
counties having organized extension work, 1,735 reported some kind 
of a county organization of farming people assisting in the prosecu- 
tion of extension work; 20,232 communities were organized to coop- 
erate in the local conduct of the work; and 77,518 county and com- 
munity leaders actively | participated in forwarding the county and 
community programs of work. Continuous progress is being made 
in truing up programs of work with census data and other available 
information in order that they may the more nearly correspond to 
local needs over a period of years. Marked progress is also being 
made in bringing about greater definiteness in these programs. 
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These facts would seem to indicate that the extension workers are 
becoming more interested in county extension organizations as a 
means of supplying effective machinery for advancing the local ex- 
tension program, whatever other purpose they may serve as an 
organization of rural people. 


SUPERVISION. 


The past year witnessed marked progress in the work of the State 
supervisors ‘and assistant State supervisors of county agents. Dur- 
ing the earlier years of the work, and especially during the period of 
the war, their work consisted chiefly in organizing new counties and 
keeping a full quota of agents employed and at work. They are now 
giving more and more attention to assisting the agents with problems 
connected with the successful organization and conduct of the work 
in the counties, as indicated by the number of farmers effectively 
reached. The most successful supervisors are basing their plans or 
orograms on careful studies or analyses of the work in the counties. 
Vhen the county needs have been definitely determined, the super- 
visor then proceeds to make his plans for correcting these needs in so 
far as possible, either through better organization of the work or 
the employment of methods that have proven successful in other 
counties and in other States. More attention is being given to put- 
ting the work in the counties on a better business basis, from the 
standpoint of complete and accurate records and reports. Agents 
and supervisors throughout the country are recognizing the necessity 
for better records, both from the standpoint of obligation to the 
public and more efficient prosecution of the work. 


METHODS. 


County-agent work has now reached the point in its development 
where leaders and agents are studying the effectiveness of the various 
methods of organizing and conducting the work. More thought is 
being given to the use of demonstrations, not for their own sake but 
as an effective means of influencing the adoption of better farm 
practices. An effort is being made to try to answer such questions 
as the following: 

Is the field demonstration more effective than the meeting, circular letter, 
seer ag article, or other means in successfully accomplishing a desired 
result: 

How many demonstrations of a particular kind are necessary to effectively 
cover the entire county or a certain portion of it? 

For how many seasons is it necessary to conduct field demonstrations in a 
particular practice to secure the desired cumulative results? 

So much interest has now been aroused that several institutions 
are taking steps to learn more definitely the comparative effectiveness 
of the various means, agencies, or methods that the county agent may 
employ in carrying on his extension work. 


SOIL IMPROVEMENT. 


A total of 18,039 demonstrations were conducted in the various 
phases of soil improvement; 3,861 drainage systems were planned 
and adopted, involving 614, 059 acres; O75, 012 farmers were given 
assistance in the proper use of commercial ‘fertilizers; 496,955 acres 
of clover and other legumes were plowed under for green manure; 
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soil was tested for acidity on 28,044 farms; while 41,191 farmers 
used 548,286 tons of lime or limestone at the agents’ suggestion. 


CROPS. 


The crop work was largely concerned with the cereal crops (corn, 
oats, wheat, barley, and rye), cotton, tobacco, orchards, vegetables, 
and root crops. 


CEREALS. 


The work with corn involved 11,034 field demonstrations in seed 
testing, seed selection, cultural practices, and the like; 43,686 farmers 
were helped to secure 136,403 bushels of seed corn of improved 
strains; and farm practice relative to corn growing was modified on 
778,838" farms. 

In all, 5,056 demonstrations were conducted in wheat growing— 
2,527,781 bushels of seed were treated for smut, 23,049 farmers were 
assisted in securing 726,056 bushels of improved wheat seed, and 
173,117 farmers were influenced by the county agents to modify their 
farm practices relative to wheat growing. 

An important phase of the work with oats was the treating of 
1,241,822 bushels of seed for smut, the conducting of 4,765 field 
demonstrations, the assisting of 10,481 farmers to secure 341,376 
bushels of improved seed, and the influencing of 121,260 farmers to 
change their farm practices in connection with oat culture. 

A total of 1,914 demonstrations were conducted with rye, and 
31,181 farmers were influenced to change their methods of growing 
this crop. 

POTATOES. 


The reports show that 277,777 acres of potatoes (Irish and sweet) 
were planted with seed treated for disease; 12,873 field demonstra- 
tions were conducted and the farm practice relative to potato grow- 
ing changed on 220,259 farms; and 28,799 farmers were helped to 
secure 548,975 bushels of better seed. 


LEGUMES, 


The work with legumes included alfalfa, soy beans, velvet beans, 
cowpeas, peanuts, crimson clover, sweet clover, red, alsike, and white 
clover, vetch, lespedeza, and the like, grown either for soil improve- 
ment or for forage purposes. This work is summarized in the fol- 
lowing table: 

Demonstrations with legumes. 


Number | Number 
Number. | of farmers | Number | of farmers 
Kind of legume. of demon- | influenced Kind of legume. of demon- | influenced 
strations. | to change |} strations. | to change 
| practice. | practice. 
| 
Alfalfass 8. 22h os 5en8< bt 3, 702 30, 368 || Clover—red, alsike, white. 492 52, 520 
SOY sDOANS oe.2 epee SE =e 4, 729 49,387 || Sweet clover........-.--.. 1,324 14, 932 
Velvet beans.....-........ 2,573 AD Vhael eS pedeza. a. -s anos ca cene 847 12,095 
Cowpens: es ee 4,377 50, 095. || | 
Beantts sean cbas nes cee | 1, 447 | 17, 430 || Motaleeecen aes 20, 700 289, 137 
Crimson clover....... ea 1,209 | 17, 157 | 
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Through the extension agents, 25,436 farmers were assisted in 
securing 1,657,757 pounds of improved cotton seed, 4,245 demon- 
trations were conducted, and 144,090 farmers influenced to adopt 
better practices relative to the growing of this crop. 


ORCHARDS. 


A total of 37,190 demonstrations in the growing of orchard fruits 
were conducted by the agents, 8,216 farmers were assisted in start- 
ing new orchards, 39 465 farmers were assisted in pruning and 
37,317 farmers in spraying fruit trees. 


MISCELLANEOUS CROPS. 


A large amount of work was also done with other crops, including 
15,754 unclassified crop demonstrations, 10,126 demonstrations in 
pasture improvement, 19,921 farmers influenced to adopt better 
practice of tobacco growing, work with Sudan grass, sorghum, and 
many other crops. 


INSECTS, RODENTS, AND ANIMAL PESTS. 


The control of insect and rodent pests is an important phase of 
extension work in many sections of the country. This is due to the 
fact that control measures have been well worked out, and the value 
of this work is quickly reflected in larger harvests. So widespread 
and severe are the attacks of such pests in the newer sections, too, 
that they often produce emergencies which must have the quick 
and concerted action of agent. and people. In all, 68,244 farms 
were assisted in controlling rodents on 13,508,452 acres, and 73,665 
farms practiced insect-control measures on 2,409,528 acres under the 
direction of county agents. 


LIVE STOCK. 


The principal phases of extension work with live stock have been 
the securing of high-grade and purebred stock, especially purebred 
sires; the organization of cow testing and breeders’ associations; 
feeding and culling and the control of live-stock diseases. In this 
work, 31,654 purebred sires of all kinds were placed on farms not 
before having purebred sires or to replace purebred sires of in- 
ferior quality ; 62.082 purebred females were placed on farms as 
foundation stock for purebred herds; 451 cow-testing associations 
were organized or reorganized during the year; 50,355 “farmers were 
assisted in computing ‘balanced rations; 95,176 farmers were inter- 
ested in using self-feeders for hogs; silos were erected on 4,552 
farms; poultry practice was modified on 161,877 farms; 1,065,098 
animals were tested for tuberculosis in cooperation with State and 
Federal agencies; 519,759 animals were treated for blackleg; 909,- 
902 hogs were vaccinated for cholera at the agents’ suggestion ; and 
901 live-stock breeders’ associations, with a member ship of 21,190, 
were organized during the year. The following demonstrations were 
conducted with live stock: 
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Live-stock demonstrations. 


Kind Number. Kind Number 
| 

Dairyicatile: -ccecasoensaceccn- sess ae 412) | POULT Ye ose ale ce seach es cen cise cee 31, 212 
Beokicattles vos. ccs. caso share cee eee 25497") Tlorsesiand’mules_fes22k Seas 882 
iBlackloricontroll. ete. seats eee as OpLS2\\eotlOse ssa. be Css, eats 2 248 Shel 161 
plaG a aoa aero tecaoceea eo casneoerae 635 || Unclassified live stock................. 6, 695 
SVT OS eee oe Pe NS Re Miia TIE 6, 362 

HOP Cholera: Spoor itis 5 cmecclemis omnes sate 18, 224 Tobal. ce. '33...25 tesco Reese eee 77, 162 


AGRICULTURAL ECONOMICS. 


The county agents have continued to devote a large amount of 
time to assisting farmers with problems connected with the market- 
ing of their crops and live stock. During the year the county agents 
gave such assistance in connection with 7,078 cooperative-market- 
ing associations, which did $349,807,153 worth of business with an 
estimated saving to farmers of $23,791,869. In addition, 62,927 ac- 
count books were placed in the hands of farmers and 35,472 farmers 
were influenced to adopt better cropping, live-stock, or complete 
farming systems. Buildings other than homes were constructed or 
remodeled on 19,035 farms according to plans furnished through the 
agents. 


FARM HOME. 


Water systems were planned and installed in 3,419 homes, sewage- 
disposal systems in 2,894 homes, and lighting systems 1n 4,861 homes. 
Houses were constructed or remodeled on 10,239 farms. Home 
grounds were improved on 16,061 farms, and practices relative to 
gardening changed on 106,719 farms. 


GENERAL ACTIVITIES. 


In the prosecution of their work during the year the agents made 
1,456,860 farm visits, handled 3,110,647 office consultations, and held 
465,752 meetings with a total attendance of 14,125,514 persons. They 
prepared 157,565 newspaper articles relating to their work, wrote 
2,806,769 individual letters, and prepared 212,296 circular letters with 
a circulation of 15,972,626. 


OUTLOOK. 


Having passed through the periods of early growth and rapid 
expansion, county-agent work is now emerging from the period of 
agricultural depression and is well started on a period of consolida- 
tion. More thought than ever before is being given to more effective 
use of the county extension organization in forwarding extension 
programs, to determining the more efficient methods and eliminating 
the less efficient methods, and to the general adoption of better busi- 
ness methods of handling the work. The next few years will, no 
doubt, witness marked progress in the standardization of the work 
and the development of a technique of the profession of extension 
work. 
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HOME-DEMONSTRATION WORK. 


The number of county home-demonstration agents increased sub- 
stantially during the year, indicating an increasing appreciation of 
the services of these agents. On June 30, 1922, there were 767 county 
home-demonstration agents as compared with 713 on the same date 
in 1921. In addition there were 12 assistant agents and 122 State 
supervisors and assistant State supervisors of home-demonstration 
work as well as 104 negro home-demonstration agents employed to 
work with negro women. 


ORGANIZATION OF THE WORK. 


As in county agricultural-agent work, the value of organized 
effort is equally apparent in home-demonstration work. In order 
that the same effort may effectively reach more farm homes, the 
home-demonstration agents are devoting more and more time to the 
conducting of practical object lessons that may be observed and 
copied by a large number of people, and to the training of voluntary 
local leaders who will assist in forwarding local extension programs. 
There was considerable progress during the year in making home- 
demonstration programs more definite and better adapted to the 
needs of the various counties and communities. 


GENERAL ACTIVITIES. 


In connection with their work, the home-demonstration agents 
made personal visits to 168,204 homes to give advice, render assist- 
ance, or observe the progress of demonstrations. In connection with 
this work 402,638 office consultations were held by the agents, who 
also wrote 904,582 individual letters answering requests for informa- 
tion. It is estimated that as a result of the activities of the agents 
689,952 new home practices were adopted by nearly as many farm 
homes. 

FOOD PRESERVATION, 


Food preservation, including canning, drying, brining, and storing 
of vegetables, fruits, and meats, continued to be a very important 
phase of home-demonstration work. The number of adult demon- 
strations and the number of cases of adoption of the practices 
demonstrated are given in the following table: 


= Demonstrations in food preservation. 
| 
Number of | Number 
Kind of demonstration. , demonstra- |adopting new 
tions. { practices. 
Vegetables and fruits: 
OAR a 8 4 on Senor tac Cape C DED ogc Sne cone ceawosccaactecs 33, 765 | 109, 534 
1D ia hie Signe bseco eau Soeee bat SSeem ac ONO UEIONE angoLSerccReacepeas sents 5,977 20, 392 
STAGE OS toe oe nee Non caine doce cole nie nn eplefetaln = sictain slots wiclelS=imceiain sare icina' aja 5,399 | 14, 745 
SE ORT ssa eee ee pe einer ae eke wn wininin esta elaye oie mininleln)=)leiviniainimiaieieler 4, 587 | 14, 499 
TE pes een ee ei go ot A: ae ES One Se ctooe Santo sauder Aaceenectc 7,277 25, 065 
Totals § 4: terre press Ss ee else ob 3 aca fain etic psa c nice ea teleci~s aixia.ate.ctels 67,005 184, 235 
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FOOD PRODUCTION, 


The producing of additional poultry and dairy products and the 
growing of additional vegetables and fruits, either for home con- 
sumption or as.a means of increasing the farm income, continued to 
receive a large amount of attention. As indicated in ‘the following 
table, 57,053 demonstrations in food production were conducted and 
170,733 adopted new production practices as a result : 


Demonstrations in food production. 


: | Number of Number 
Kind of demonstration. demonstra- ladopting new 

| tions. | practices. 
POUltry.- oo Seca ete ee as eae Sead See oe eee a SE als See See ee oe 24,000 77,196 
Gardening? irs 23 ccc seas, easssest. oghaes tet hemes es coke. see eepe a eee | 23,052 54,316 
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CLOTHING AND MILLINERY. 


The work in these subjects included the selection of textiles and 
clothing, garment making, renovating, millinery, and the making of 
gummed-paper dress forms, and involved 67,889 demonstrations by 
the agents, as a result of which 105,861 families adopted new prac- 
tices relative to clothing. The saving resulting from the making and 
renovating of ¢ garments, use of dress “forms, and the like is estimated 


at $902 428. 


FOOD AND NUTRITION. 


There were 28,961 demonstrations in connection with the various 
phases of food and nutrition, as a reswt of which 62,094 families 
made changes in practices with regard to the selection and prepara- 
tion of food, the use of milk in the diet, hot school lunches, and child 
feeding. 

HOME MANAGEMENT. 


The keeping of household accounts, use of equipment, and general 
organization of routine duties to save time and labor called for 6,200 
demonstrations and influenced 9,742 families to adopt more success- 
ful practices. 

HOUSE AND LAWN. 


a 


The building and remodeling of houses; redecorating and re- 
finishing; the ‘installation of lighting, water, and sewage-disposal 
cystems; the improvement of the home rounds; and the like all re- 
ceived attention during the year. In all there were 10,944 demon- 
strations, resulting in the adoption of 21,424 new practices. 


HEALTH. 


The work along health lines has been carried on in cooperation 
with State and local health officers and special organizations en- 
gaged in health work. The prevention of disease through the adop- 
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tion of better nutrition and sanitary pidatices: home nursing, and 
child care received particular attention. In all, 12,700 demonstra- 
tions were conducted and 21,737 families were influenced to adopt 
better health practices. 


COMMUNITY ACTIVITIES. 


In addition to the work with individuals aaa farm homes, con- 
siderable emphasis was placed during the year on the development 
of activities of a community- -wide interest. These enterprises in- 
clude community canning, drying, salvage shops, rest rooms, cooper- 
ative buying and selling fad cooperative laundries, recrea- 
tion centers, fairs, curb markets, egg circles, and the like. All of 
these tend to draw rural people closer together for business and social 
purposes, and develop concerted action in the handling of some of 
the larger rural problems. 


OUTLOOK. 


It is expected that home-demonstration work will continue to grow 
on a conservative basis with the addition of home- demonstration 
agents in a small number of counties each year. This increase will 
no doubt become more rapiceas the prices received for agricultural 
products rise and farmers and farmers’ wives become more cheerful 
in regard to the outlook for a more prosperous agriculture and a more 
satisfactory rural life. 


BOYS’ AND GIRLS’ CLUB WORK. 


On June 30, 1922, 122 State club leaders and assistant State club 
leaders, 201 county club agents, and a majority of the 2,086 county 
agricultural agents and of the 767 county home demonstration agents 
were actively ‘engaged in carrying on extension work with juniors. 
Supplementing the work of these cooperative employees were more 
than 10,000 local adult leaders, who gave their services without pay. 
While the total enrollment of 490,642 shows a slight decrease from 
that of the previous year, yet 285,477 (or 58 per ‘cent) of the boys 
and girls completed their demonstration work in 1921, which is more 
than in any preceding year. The total value of all products prv- 
duced by club members was computed at $7,069,877; 20,626 club 
groups were organized; 440,627 club members exhibited their prod- 
ucts at 10,220 State, county, and community fairs; 1,625 club en- 
campments were conducted, with a total attendance of 62 969 boys 
and girls. For the past three or four years the effort has been to 
make the club activities conform entirely to the farm and farm- 
home needs of the various communities and counties. The past year’s 
work has brought this objective within reach as a complete attain- 
ment. Extension workers have given special attention to those con- 
trollable factors which help to determine the quality 6f their demon- 
stration. Older boys and girls, up to an age of even 24 and 25, 
are béing encouraged to take | part, and their additional experience has 
raised the standard of work. Larger acreage and larger numbers of 
animals or home units used in the ‘demonstrations have been adopted 
in order to make the results more convincing. Greater volume, or 
number of demonstrators per community, has been encouraged in 
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order to more quickly establish new practices. As a result boys’ and 
girls’ club work more successfully and more widely demonstrates 
better practices than heretofore. 


CROPS. 


In connection with crop work, 28,850 boys and girls were enrolled 
in the work with corn, 3,030 with grain sorghum, 3,328 with peanuts, 
11,781 with Irish potatoes, 2,114 with sweet potatoes, 287 with oats, 
215 with peas, 425 with beans, 2,587 with seed cotton, 761 with wheat, 
73,462 with garden crops, 2,550 with orchard crops, 3,848 with grapes 
and other small fruits, and 2,870 with miscellaneous crops. The total 
value of crops grown and reported by club members was $1,676,373. 


LIVE STOCK. 


More boys and girls (67,091) were reached through the poultry 
project than in any other live-stock enterprise. Swine was a close 
second, however, with an enrollment of 53,174, while 4,912 boys and 
girls were enrolled in beef-cattle work, 8,626 in work with dairy 
cattle, 2,392 with sheep, and 216 worked with ether live-stock enter- 
prises. The total value of live stock and live-stock products pro- 
duced by club members was $3,605,176. 


HOME ECONOMICS. 


Work with clothing and textiles, with an enrollment of 86,330, 
was the most popular of the home-economics projects; canning was 
next, with an enrollment of 52,232; and baking of bread and other 
products third, with 31,605 enrolled. There were 2,639 enrolled in 
drying and curing, 1,749 in brining, and 489 in storing of meats and 
vegetables. Work with milk and milk products interested 2,776, 
meal preparation 8,948, hot school-lunch work 4,833, while house and 
lawn improvement. enrolled 12,785. Handicraft work was carried 
on by 1,827 boys and girls. There were also 12,010 boys and girls 
enrolled in various activities not mentioned above. The total value 
of home economics and miscellaneous products was $1,788,326. 

e 
OUTLOOK. 


That most improved phases of farm and home practices can be 
demonstrated by boys and girls is quite generally recognized. In 
fact, extension workers are realizing that many farm and home prac- 
tices can be best demonstrated through boys and girls, and the 
latter will no doubt play an increasingly important part in the 
prosecution of the extension program in the future. 


WORK OF EXTENSION SPECIALISTS. 


Extension specialists of the State agricultural colleges have made 
great advances in developing the work according to plans and pro- 
grams that fit into the year’s work of the county extension agents, 
and in working out better methods of teaching and better plans 
for influencing and changing practices through the demonstration. 
There has been a gradual tendency to follow the needs of a county 
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or community as determined cooperatively by the specialist, the 
county agent, and the county extension organization. Better fol- 
low-up systems are being devised and more accurate records of sub- 
ject-matter work are being kept, both at the colleges and in the 
county agents’ offices. 

There has been more stability as to tenure of positions among the 
specialists than during previous years, and this has insured more 
careful follow-up work and has helped in making observations as 
to the influence of demonstrations. 

Specialists in other bureaus of the department, although em- 
ployed on investigational work, have had opportunity to observe and 
comment on the results of extension work in the States, especially in 
those lines of work that are carried out cooperatively by the States 
and the United States Department of Agriculture. 

Weekly conferences of the department’s extension specialists have 
been continued through their fifth year, and more attention than 
previously has been given in them to discussion of methods of 
carrying results of the investigational work of the department to 
the States. The importance of a closer relationship of the specialists 
to the organization work has been realized through the weekly meet- 
ings. To bring about a clear understanding of organization meth- 
ods, members of the organization staff were brought into the con- 
ferences to explain their work in the field and their methods of 
building a machine through which department subject matter might 
reach people on the remotest farms. 

The following is a brief summary of the outstanding features of 
the work of extension specialists during the year: 


AGRONOMY. 


The principal work in 1921 with soils consisted in holding demon- 
strations to show the value of lime in securing better legume crops. 
developing cheaper sources of lime, and of securing cheaper freight 
rates to the farmers on agricultural limes. Demonstrations were 
held to show the value of high-grade fertilizers in saving freight and 
handling charges. Other general lines followed were soil-erosion 
work and soil-survey study, using the Federal soil surveys as a 
basis for detailed study of soils in various counties. 

Crop work was principally along the lines of seed improvement, 
-nceluding selection and distribution of high yielding strains of 
purebred seeds and developing the work of seed inspection and 
certification. Almost every State is doing something in the way of 
developing better seeds of high yielding varieties. A definite cam- 
paign ‘was put on in a number of States to increase the acreage in 
legumes used in regular crop rotations. The principal legumes used 
were red clover, alfalfa, sweet clover, soy beans, and cowpeas. Pas- 
ture demonstrations have been put on in a number of States to im- 
prove the permanent pastures, especially in the rough, hilly sections 
where there are large tracts of land not suitable for cultivation. 


DAIRY INTRODUCTION. 


The principal activities of dairy-introduction specialists were de- 
veloping cow-testing associations and bull associations, utilization 
of dairy products, Swiss-cheese manufacture, American-cheese manu- 
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facture, creamery operation, and butter making. Minnesota and Wis- 
consin increased the number of cow-testing associations approxi- 
mately 50 per cent during the year. There was a 25 per cent in- 
crease in bull associations in the United States during the year. 
Milk-utilization work was carried on in nine States, and reports 
indicate an increase of from 5.5 to 20 per cent in the consumption of 
milk as a result of this work. American-cheese manufacture was 
carried on in North Carolina, Tennessee, and Georgia, there being 
more than 40 factories now operating in these three States. Cream- 
ery-introduction work was carried on in Tennessee, Mississippi, 
Louisiana, and North Carolina, and effort of the specialists was 
directed toward improving the quality of the milk delivered to the 
creameries. During the year dairy specialists made 3,127 farm and 
factory visits and attended 766 meetings, with a total of 44,006 
people in attendance. 


ENTOMOLOGY (BOLL-WEEVIL CONTROL). 


Two specialists spent their entire time on the control of the 
cotton-boll weevil, in seven cotton-producing States. Although they 
gave attention to all methods, the majority of their time was given 
to poisoning by dusting with calcium arsenate, a method which has 
proven very effective. It is estimated that fully 20,000 people at- 
tended the meetings and demonstrations, and approximately 12,000 
people witnessed the two motion-picture films, “ Good-bye boll 
weevil ” and “ How to poison the boll weevil.” 


HORTICULTURAL WORK. 


The most striking feature of extension work in horticulture was 
in the formation of several hundred cooperative “ spray rings” of 
from 3 to 15 members each. In most cases, the power sprayer used 
is paid for jointly by the members, and is operated either by one 
member or by a man hired for that purpose. In a few cases, one 
man buys the outfit and charges the other members a certain fee 
per tree for the season. Jowa has more spray rings than all the 
other States combined. 

Cooperative fruit grading, packing, and marketing associations 
are proving very popular in New York and are spreading into a 
number of other States. 

In the Pacific Northwest, the practice of growing cover crops of 
alfalfa, vetch, and red clover has been the solution of the apple in- 
dustry. 

General supervision of the garden and other agricultural work of 
the District of Columbia was continued, 400 garden plots being 
planted in East Potomac Park in addition to the large area on the 
Anacostia Flats. This work has proven very popular with the 
people of Washington. 


PLANT PATHOLOGY. 


Extension workers in pathology directed their attention to in- 
troducing contro] measures for the more important diseases of farm 
crops. Progress was made in the establishment of practices which 
tend to check such serious diseases as corn-root rot, stem rust of * 
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wheat, smut on wheat and barley, potato late blight, mosaic and 
Rhizoctonia, sweet potato stem rot, watermelon stem-end rot, an- 
thracnose, downy mildew, and black rot of the grape. 

The State specialists in pathology are devoting more and more of 
their time to carrying on definite projects with field demonstrations. 
Many of these projects are handled in cooperation with the research 
workers of the aaah of Plant Industry. There is also a tendency 
to decrease the number of projects being carried by the various 
specialists in this line of work and to emphasize the really important 
disease-control measures. 


FARM MANAGEMENT, 


Among the principal lines of farm-management work were the 
conducting of 800 farm-management schools, attended by more than 
20,000 people; the keeping of farm account books on 18,448 farms; 
and the assisting of 8,454 farmers to summarize their year’s work. 
Reports indicate that as a result of this work 2,972 farmers made 
changes in their farming operations; 6,590 farmers were assisted in 
planning a rearrangement of their farm buildings and equipment 
to economize time and labor; and 10,964 farmers adopted new crop- 
ping and live-stock systems upon the recommendation of the farm- 
management specialists. Twenty-five landlord-tenant meetings were 
attended by approximately 2,400 people. As a result, 2,003 farmers 
were assisted in drawing or modifying farm-lease contracts. Twelve 
farm-management tours were conducted, the object being to teach 
the fundamental principles of good farm organization through visits 
to successful farms. Sixty-three farm-management exhibits were 
prepared for State and county fairs. 


FOOD AND NUTRITION. 


The development of extension work in this subject was along lines 
of proper food selection for the family, with special stress upon child 
feeding and many demonstrations in cooperation with the local 
organizations working with groups of underweight children. Dem- 
onstrations in the homes have been very popular and have shown 
the relationship between proper food habits and body conditions 
for both children and adults. In this connection, proper food gar- 
dens were stressed in a number of States, especially in the farm com- 
munities. 

HEALTH. 


A number of States have employed home-health specialists, whose 
time was given to various phases of personal hygiene and sanitation, 
in cooperation with the State and county health boards, and dental 
clinics were held. Fly control, clean-up campaigns, and safe water 
supplies were also given attention. In boys’ and girls’ club encamp- 
ments instruction was given in health standards and in food and 
health habits. 


CLOTHING AND HAT MAKING. 


The principal features of this work were the making of dress 
forms, alteration of patterns, and making of fitted-to-measure foun- 
dation patterns, clothing construction, use of machine attachments, 
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clothing hygiene (including the selection of shoes and corsets), and 
hat making, including selection of material for quality and design. 
This work has proven very popular and in many sections has been 
organized with the idea of using local leaders. Representatives of 
communities are selected and then trained for the entire county by 
the specialists in simple, practicable methods of garment and hat 
making. These leaders then go back to their community to give the 
work to the organized group of women and girls. The success of 
this work has been largely due to the training of local leaders and to 
keeping the work along simple, practical lines. 


HOUSEHOLD MANAGEMENT AND FURNISHING. 


This work was largely along lines of installing inexpensive, labor- 
saving equipment, usually starting with the kitchen and laundry, 
and providing running water and sewage disposal. From this, other 
phases of home improvement have been developed, as money and 
time were available, among them being home furnishing and decor- 
ation. 


NEGRO AGENTS’ WORK. 


There is probably no line of extension work making more sub- 
stantial progress than that carried on for the negro farmers in the 
Southern States, the only section in which this work has yet been 
systematically organized. In these States there is now a well trained, 
organized force of negro agents who work with the negro population 
in those sections most thickly settled by members of their race. It 
is a notable fact that the best organized and most effective work 
among the negroes will be found in those States which have de- 
veloped strong negro agricultural schools. The influences going out 
from these institutions and the courses of training given the students 
attending them have proved of wonderful help in the promotion of 
satisfactory negro extension work. A considerable number of the 
young men and women turned out from these institutions seem to 
be specially fitted for the work and have been inspired with a desire 
for service. They make exceptionally good extension leaders among 
their people. This is especially encouraging, because the greatest 
need of the negro rural population is wise and safe leadership. 

It is a source of great satisfaction that a very large percentage 
of the negro agents selected up to date have been able to render a 
real service to their people in dealing with the various difficult: prob- 
lems that have confronted all the people in the cotton-growing 
States in recent years. 

There was a substantial increase in the number of negro agents 
employed during the year. A more important feature, however, 
than the increase in the number of workers is the marked improve- 
ment of those already at work and their increased ability to guide 
and assist their people in the application of better methods in 
solving many of their problems. 

There are employed at the present time 2 negro field agents, 160 
men agents (county and supervisory), 107 women agents (county 
and supervisory), and 9 club agents, making a total of 272 field 
workers. The work is supported from Federal, State, and county 
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funds, just as are all other lines of extension work. Wherever pos- 
sible the work in the State is carried on in cooperation with the 
negro agricultural college, and usually the negro supervisors are 
loeated in these institutions. One result of this cooperation with the 
negro schools has been to cause those in charge of them to devote 
more thought to the teaching of agriculture and allied subjects. A 
few of these schools are making some special effort to train young 
men and women to become extension workers. 

The two field agents employed by ‘the Washington office are co- 
operating with the State directors and other white supervisory forces 
in organizing the negro work in the States. They assist the negro 
supervising agents to plan their work, prepare reports, and give in- 
struction to new agents, and to keep their programs balanced so as 
to render the most efficient service to the greatest number of people. 
They give special attention to maintaining the right spirit and har- 
monious relationship between the races throughout their districts. 

There was no change during the year in the general program for 
carrying on the work. The fundamental idea of improving farm con- 
ditions and making every farm as nearly self-supporting as possible 
has been kept in the foreground. Noticeable progress can be ob- 
served in the types of homes and in the general appearance of the 
people where the work has become established. In these sections 
negro agents are called upon for more advanced lines of work. New 
homes are being built; old ones improved; orchards, gardens, and good 
live stock are becoming the rule rather than the exception. There is 
a growing desire for better schools and churches, and for improved 
sanitary, health, and social conditions—things that always follow 
real development in any community. 

The white agents are still giving a great deal of assistance to the 
negro farmers in every State where there is a large negro popula- 
tion, and doubtless will continue to do so wherever opportunity is 
afforded. There are, however, many problems peculiar to the negro 
and his home life with which they can get more helpful assistance 
and advice from agents belonging to their own race, provided they 
have had the right training and possess the proper viewpoint. 

In those communities where the work has been carried on longest 
much is being done through the negro organizations, such as com- 
munity farmers’ clubs, fair associations, churches, and schools. A 
few sections have advanced to the organization of county advisory 
boards made up from representatives of the local clubs. There were 
reported in 1921, 885 negro farm clubs, with a total membership of 
40,173, of which 269, with a membership of 12,215, were organized 
during the year. Considerable assistance was given the negro farm- 
ers in organizing cooperative selling and purchasing associations. It 
was reported that the farmers purchased through these associations 
during the year $372,000 worth of supplies at a saving to them of 
more than $80,000. There were fewer demonstrators and club mem- 
bers listed than last year but, considering the conditions under which 
they were obtained, the total results are more striking. The men 
agents report 14,116 demonstrations in field crops, covering about 
68,948 acres. The chief crops were corn, cotton, oats, cowpeas, pea- 
nuts, and potatoes. The increased yields reported on the demonstra- 
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tion farms range from 40 to 75 per cent higher than those of adjoin- 
ing farms where ordinary methods were used. 

Some of the miscellaneous work accomplished through the negro 
men agents, as shown in their reports, was as follows: Four thousand 
one hundred and thirty-one home orchards inspected, 2,456 home 
orchards pruned, 1,253 home orchards sprayed, 643 new home or- 
chards with a total of 3,193 trees were set out, 2,553 farmers were 
induced to terrace land, 3,459 farmers grew grazing crops for hogs 
for the first time, 18,509 home gardens were planted, 5,315 farmers 
planted cover crops for improving their soil. The agents made 
92,094 visits, traveled 453,506 miles, and had 23,694 calls at their 
homes or offices from negro farmers asking for instruction and ad- 
vice on various subjects. 

The men and women agents combined efforts in establishing 2,492 
poultry demonstrations and placing 2,320 purebred flocks; influenced 
the buying of 1,379 family cows; assisted in improving and remodel- 
ing 5,059 dwellings; screened 11,548 and improved the sanitary con- 
ditions in 7,945 homes. ‘More than 10,000 home grounds were im- 
proved and beautified by the planting of trees, shrubs, flowers, and 
vines. 


OFFICE OF HOME ECONOMICS. 
C. F. LanewortHy, Chief. 


In the science and practice of agriculture the problems of produc- 
tion can never be wholly separated from those of distribution and 
consumption, and many of the latter are best studied in connection 
with home life. The greater part of all the materials raised on 
farms find their way into homes where they are used either as food or 
as the materials for clothing or shelter. Through homes, therefore, 
must come much of the needed improvement in the methods by which 
farm products are prepared for human use. In the case of the farm 
home, too, there is a direct and very important connection between 
the health and comfort of the members of the family and the pros- 
perity and productiveness of the farm considered as a business enter- 
prise. Homes offer also very favorable opportunities for studying 
the material needs of the people, which in the long run are the only 
safe guide to the amounts and relative proportions of the various 
farm products that should be raised. For these reasons the Office 
of Home Economics is concerned with collecting and distributing in- 
formation about the best ways of preparing and using farm products 
and is at the same time seeking to contribute to that important and 
slowly increasing body of knowledge which concerns the relation 
of food, clothing, and shelter to body needs. ‘To this end it is study- 
ing by means of the respiration calorimeter the amount of energy 
expended and the amount of body fuel required under various cir- 
cumstances, is collecting facts with reference to the normal food con- 
sumption of healthy people and the actual standards of living in farm 
homes, and is in other ways investigating the final use of agricultural 
products for food, clothing, and other purposes in the home. 

The work carried on during the past year in the office laboratories 
is shown in the following summary: 
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In the experimental kitchen household methods of preparing pectin 
extracts from apples and the peel of oranges and lemons have been 
worked out and these extracts have been successfully used in the 
making of lemon, orange, strawberry, rhubarb, cherry, pineapple, 
mint, and spiced vinegar jellies and in jellied preserves of straw- 
berry, peach, nectarine, pineapple, cherry, and raspberry. Quanti- 
tative tests on these pectin extracts show that jelly-making power 
does not run parallel with pectin yield as determined by present 
methods. 

The determinations of the internal temperatures of cooked food 
by the use of electric thermo-couples were continued. The relations 
between the length of the cooking period and the temperature at- 
tained in the food when baked, boiled, and fried in deep fat were 
studied in the case of several foods of high protein content and of a 
few foods rich in starch or other carbohydrate. The results show 
that in the case of potatoes of nearly uniform size and weight the 
rate of heat penetration is faster in boiling than in baking. The 
maximum temperature attained at the center of boiled potatoes is 
lower for very large potatoes than for medium-sized or small ones, 
but so far no evidence has been obtained to show that this is the case 
with baked potatoes. The final temperature attained in peas, cab- 
bage, carrots, and beets when boiled is 100° C., and the time required 
for reaching this point depends chiefly on the size. Peas, separate 
cabbage leaves, and sliced carrots attain the temperature of the bath 
in a short time and remain at that temperature during most of the 
cooking period. Heat penetrates much more slowly in the case of 
whole potatces and beets, and the cooking period is much longer. 
The results with plain milk-and-egge custard, both boiled and baked, 
show that the coagulation temperature of a custard varies with the 
temperature and kind of heating medium, the proportions of protein, 
water, and acid in the mixture, and the amount and kind of sugar 
used. Pumpkin custard used for making pumpkin pie also showed 
considerable variation in coagulation temperature. The maximum 
temperature at the center, when coagulation was considered to be 
complete, ranged from 87° to 102° C., depending on the thickness of 
the filling and the temperature of the oven during baking. The 
iength of time during which the center of the pie registered a temper- 
ature above 80° C. varied from 8 to 38 minutes. Thus it appears 
that 8 minutes was the shortest time during which the coolest part of 
these pumpkin custard pies remained above 80° C., even ignoring the 
fact that the temperature at the center of the pie sometimes goes 
down very slowly after the pie is removed from the oven. 

These experiments with pumpkin custards are of interest in view of 
a recent suggestion that botulism may be caused by infected canned 
pumpkin used in pie. This, of course, raises the question whether 
pumpkin custard in pie is maintained at a sufficiently high tempera- 
ture for a long enough period to insure the destruction of the toxin 
of certain strains of botulinus. 

The studies on pastry making are now practically complete. It 
has been shown that physical structure and condition of the fat are 
much more important than chemical composition in making good 
pastry and that almost any bland food fat or oil may be successfully 
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employed if properly handled and used in the right proportion. 
Considering only appearance, texture, and flavor, this may be said 
of some of the hydrocarbons which were studied for comparison. 
Also, bread flour gives as good results as pastry flour, provided 
proper proportions of fat and water are added. Salt was found to 
have a slight toughening effect on pastry dough. The addition of 
tartrate and phosphate baking powders did not affect the toughness 
of the dough nor cause an increase in volume. 

Several instruments have been tested to find a suitable means of 
studying variations in consistency of culinary fats. Measurements 
then made indicate to what extent the consistency is chaiuged after 
carefully specified manipulation and after storage under known con- 
ditions. These studies show clearly the reasons for lack of uni- 
formity in different samples of manufacturers’ brands of lards and 
lard substitutes. 

A number of kinds of vegetables have been successfully canned in 
a bath of strong salt brine, with considerable reduction of the process- 
ing period. <A study of the effects of processing various fruits at 
temperatures lower than 212° F. indicates that cherries, plums, and 
grapes canned by this method are of better quality than when proc- 
essed at higher temperature. The peaches and plums tested were 
better when cooked in an open kettle at the boiling point and packed 
hot. 

Tests made with a commercial canning compound (essentially 
boric acid) showed that when used according to directions on the 
label it immediately imparted an undesirable flavor to canned sweet 
corn; also that it failed to prevent spoilage. 

Cooperative work is being carried on with the Bureau of Standards 
to determine the effects of aging on various kinds of rubber rings 
for glass jars. 

The study of the morphological and cultural characteristics of 
some of the anaerobic bacteria isolated from spoiled cans of vege- 
tables were continued, and data were obtained on the changes that 
these organisms bring about in fresh materials as well as on the 
effect of hydrogen-ion concentration upon their development in the 
cans. 

Beef was corned according to three formulas, two for brine cures 
and one for a dry cure. The dry cure gave a little stronger-flavored 
meat, especially at first; but after a time less difference in flavor was 
noted. The meat in both types of cures kept well for four or five 
months. : 

Hams cooked in a pressure cooker required 15 minutes per pound 
instead of 25 minutes as when simmered in water, and the quality 
was equally good. Experiments also showed that tender hams may 
be soaked and baked rather than boiled and baked, but more gas is 
consumed by the-first method because of the longer baking period. 

At the request of the Bureau of Animal industry, cooking tests 
were made with hams, shoulders, and bacon taken from experi- 
mentally fed hogs and cured by different methods; and canning tests 
with pork products were carried on. 

At the request of the Bureau of Plant Industry, trials were made 
using soda to reduce the astringency of persimmons; imported va- 
rieties of greens were tested to determine cooking qualities; and a 
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number of almond pastes and other almond preparations were made 
into macaroons according to different recipes. 

The use of lime, alum, and salt water cures for hardening water- 
melon rind when preserving was studied. Each product has a char- 
acteristic texture and volume, but it was found that preliminary 
hardening by any of these chemicals is unnecessary. 

The cooking of vegetables received some attention. The statement 
that peas toughen if cooked in salted water was found to be without 
foundation, when Washington city water and a certain well-known 
brand of salt were used. Protein losses were practically identical 
in salted and unsalted water. Similar experiments are being made 
on other vegetables, and the effect of cooking in various quantities 
of water and of steaming are being studied. Green-leaf vegetables 
are receiving particular attention, because of the important role 
assigned to them by modern nutrition specialists. 

There has been a great demand for directions for using oven 
thermometers as a guide in baking, and a large number of tests have 
been made in different ovens to verify and extend the chart of oven 
temperatures prepared by the office. 

Exhibits showing the baking qualities of flour from wheat grown 
in Alaska, of corn flour and corn meal, and of adlay flour (made 
from a variety of Job’s tears) were prepared, and the baking quali- 
ties of five varieties of Alaskan potatoes were tested. 

Tests were made of 24 flavored vinegars prepared by household 
methods. The flavoring of vinegars involves little time, trouble, or 
expense, and seems a desirable way of adding variety to the diet. 

The digestion experiments of the office have heretofore been con- 
ducted with men as subjects, and question has been raised as to 
whether the results are equally applicable to women and children. 
Earlier tests of the starches of corn, wheat, rice, and potato, con- 
ducted with men as subjects, were therefore repeated with women. 
As in the previous studies, the starch was served in a frozen pud- 
ding with oranges and tea or coffee, if desired, three times a day for 
three successive days. Though the unusual diet had some psychologi- 
cal effect, the women suffered no serious physiological disturbance, 
and the analyses so far made indicate that they digested the starches 
just as completely as did the men. In both cases, the coefficient of 
digestibility was lowest for potato starch, though there was a rather 
wide variation among the group. 

The respiration calorimeter studies on energy expenditure in house- 
hold tasks, such as sewing by hand and by foot-operated and motor- 
driven machines and dishwashing, were continued, and the installa- 
tion of the special calorimeter for the study of fruits and vegetables 
under widely differing conditions of temperature, humidity, and 
gaseous surroundings was completed. A series of experiments con- 
ducted in this calorimeter to determine its heat capacity, thermal 
leakage, and accuracy for energy measurement show that it is sensi- 
tive and accurate to a remarkable degree. A paper showing the 
practical bearing of these studies on fruits and vegetables on cold 
storage problems was presented at the annual meeting of the Ameri- 
can Association of Ice and Refrigeration. 

Continuing the cooperation with the Bureau of Animal Industry, 
attention was given to planning the equipment needed in the poultry 
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research laboratory for studying problems connected with incuba- 
tion of eggs, which have so far bafiled experts in poultry hus- 
bandry. Good progress has been made on the construction work in 
the two rooms that are to comprise the calorimeter laboratory. The 
fact that the room where the calorimeter is to be placed has been so 
built that temperature and humidity may be controlled will make 
possible work of a high degree of accuracy. 

In cooperation with the Bureau of Agricultural Economics and 
with the New York State College of Agriculture, the office surveyed 
400 farm homes in Livingston County, N. Y., with a view to obtain- 
ing facts on the standard of living maintained in the American farm 
home. Previous surveys by Federal and other agencies have gathered 
data on farm incomes, on what the farm contributes directly to the 
farmer’s living, and on various other social-economic conditions rela- 
tive to farm life. Up to this time, however, none of these studies 
considered what kind of a living can be maintained on farm incomes 
and whether it is proportional to capital invested. This survey 
covered the house and its surroundings, including such important 
details as furnishings, conveniences, and sanitation; income from 
various sources and expenditures for such items as food, clothing, 
education, social welfare, recreation, and doctor’s fees and medicine; 
time consumed in various household tasks, lengths of the work day, 
and amount and use of leisure; the social life of the family ; improve- 
ments desired for home and community; and what women conside1 
the greatest advantages and disadvantages of farm life. 

As occasion has offered, tests have been made of methods of care 
and repair of household equipment. The articles repaired were 
such as came to hand and have included floor coverings, china and 
earthen ware, glass, and a few miscellaneous articles. The results 
show that many repairs can be made at home with good results and 
without any undue labor, which are relatively costly if sent to a 
professional repairer. A farmers’ bulletin on floors and floor cover- 
ings and a paper on floor oils were published, and other information 
on the care and repair of household equipment and furnishings was 
disseminated through the Press Service of the department. 

Two department bulletins, or professional papers, embodying re- 
sults of investigations by the office, were issued during the year. 
One of these bulletins, entitled “Food Values: How Foods Meet 
Body Needs,” shows in a new graphic form the special value of vari- 
ous foods in the diet. The other, entitled “Heat Production of 
Honeybees in Winter,” reporting respiration calorimeter experiments 
conducted in cooperation with the Bureau of Entomology, is a con- 
tribution to the information needed by apiculturists to prevent un- 
due losses in bee colonies during winter. 

Three farmers’ bulletins based on the results of investigations by 
the office, in addition to the one on floors and floor coverings, were 
issued as follows: “ A Week’s Food for an Average Family,” dis- 
cussing good proportions of the various types of foods, using for 
illustration a week’s food supply for the average, or census, family, 
the unit commonly adopted in studies of cost of living; “ Home Can- 
ning of Fruits and Vegetables,” recording the results of experiments 
in canning by all the common household methods and pointing out 
the scientific reasons underlying the preservation of foods by can- 
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ning; and “ Milk and Its Uses in the Home,” prepared in coopera- 
tion with the Dairy Division of the Bureau of Animal Industry, 
summarizing the findings of chemists and nutrition specialists con- 
cerning the food value of milk and how it can best be handled and. 
used by the consumer. 

A circular discussing the essentials of a well-planned kitchen was 
also published. 

Several of the older publications of the office were revised and a 
number of articles dealing with the work of the office were prepared 
for publication in scientific journals and through the Press Service 
of the department. 
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REPORT OF THE CHIEF OF THE BUREAU OF PUBLIC ROADS. 


Unitrep STaTES DEPARTMENT OF AGRICULTURE, 
BurEAvU oF Pusiic Roaps, 
Washington, D. C., October, 15, 1922. 


Str: I have the honor to submit herewith the report of the Bureau 
of Public Roads for the fiscal year ended June 30, 1922. 
Tuos. H. MacDona xp, 
Chief of Bureau. 
Hon. Henry C. WALLACE, 
Secretary of Agriculture. 


INTRODUCTION. 


Without overstatement it may be said that greater progress has 
been made in providing the means of highway transportation during 
the fiscal year 1922 than in any similar period in the history of the 
country. Industrial and financial conditions were better, as a 
whole, than they have been at any time since before the war, and as 
a consequence remarkable progress has been made in highway 
construction under the States and counties as well as under the 
joint control of the Government and States. 

Ten thousand miles have been added to the Federal-aid roads 
alone, and doubtless more than an equal mileage has been constructed 
without Federal assistance. And there is now apparent a real 
public appreciation of the importance of maintaining the roads 
that are built, an appreciation developed in large measure by the 
forceful words of the President in his message to Congress. 

More significant, however, than the progress in the physical work 
of road construction, or any other accomplishments of the year, are 
two developments the results of which are not immediately apparent, 
and which can not be measured in miles or dollars and cents, but 
which promise results for the future unequaled by any develop- 
ments of the quarter century of highway activity. 

First of these is the passage of the Federal highway act with its 
plan for a connected system of roads for the whole Nation; the second 
is the extraordinary activity in economic and physical research in 
connection with the financing, location, management, and design of 
the highways. For more than two decades there has been in progress 
a slow but certain development of highway construction from a 
casual activity in the hands of unskilled local officials without plan 
or program, other than to maintain an established minimum of 
facility in highway transportation, toward a reasoned industry in 
the hands of State and national officials, supplemented by intelligent 
local aid, the aim of which is to provide complete and economical 
highway transport service throughout the Nation. 
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In this development the adoption of the Federal-aid highway 
system provided for by the Federal highway act and the significant 
researches of the past year constitute the greatest forward steps 
that have ever been made. 


THE FEDERAL HIGHWAY ACT. 


The Federal highway act, approved November 9, 1921, provided 
for the establishment of a system of public highways the mileage of 
which shall not exceed 7 per cent of the total highway mileage in 
any State. The act requires the division of the highways of this 
system into primary or interstate and secondary or intercounty 
highways, ey Fee the expenditure of all future Federal-aid appor- 
tionments to this system. The act prescribes that the primary 
highways shall not exceed three-sevenths of the total mileage which 
may receive Federal aid and that the secondary highways shall con- 
nect or correlate with the primary. It also indicates that the sys- 
tems in adjoining States shall be correlated. 

The selection of 7 per cent of the roads of the Nation for future 
systematic improvement is unquestionably the largest and most 
important task ever assigned to the bureau. Its successful accom- 
plishment predicated an unusual knowledge of agricultural, industrial, 
and traffic development throughout the country and demanded as 
an indispensable condition cooperation of the closest. and most 
sympathetic kind with all of the States. The terms of the act are 
brief and general and the conditions actually existing in the United 
States vary within wide limits, so that it has required very careful 
study and adjustment to arrange for the designation and approval 
of the system of roads required by the law. Immediately on the 
passage of the act this feature of the law was taken under careful 
consideration and in December, 1921, the first instructions were 
issued providing for the submission by each of the States of tentative 
Federal-aid systems within the State. In this way an initial expres- 
sion of opinion and the result of the studies of the several State 
highway departments were secured. 

Arrangements were then made for conferences between highway 
officials representing adjacent States in order to secure correlation of 
the roads suggested for the State systems. These conferences are 
being followed by other conferences in each Federal-aid district, at 
which necessary adjustments will be made to bring the designated 
pa into entire and detailed harmony with the requirements of 
the law. 

At the end of the fiscal year tentative maps showing the systems - 
proposed by the several States had been received from all States 
except Alabama, Indiana, Minnesota, Mississippi, Missouri, Penn- 
sylvania, South Dakota, Virginia, and Wisconsin, and the first gen- 
eral conference of the States in a field district had been held at Troy, 
N. Y., at which the tentative systems were correlated for all of New 
England, New York, and New Jersey. 

As an example of the difficulties which have to be overcome prior 
to the approval of such a system of roads as the law requires is that 
found in States where road construction is well advanced. In such 
States a large percentage of the principal roads has been improved, 
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and there has been a natural disposition to designate other roads of 
less importance as the Federal-aid highway system for the State. 
The final outcome, however, in all of such cases has been the designa- 
tion of the most important routes for inclusion in the Federal-aid 
system. It is realized by the States that the provision of the law, 
which permits the extension of the system under certain conditions, 
will successfully meet the practical requirements of construction as 
they arise. Another condition exists in some of the western States 
where the population is widely scattered, road distances are com- 
paratively great, and financial resources for road building narrowly 
restricted. The designation of a system of roads in such States 
adequate at once to serve local requirements and at the same time 
correlate satisfactorily with the roads of adjoiing States demands 
very careful adjustments in order to keep the mileage, the resources, 
and ba service value of the roads properly balanced and economically 
justified. 

J It has been found that the limitation of the interstate highway 
mileage to three-sevenths of the whole system in some States of large 
area and limited total mileage precludes a sufficient length of inter- 
state highways to make connections with the systems of all adjoining 
States and in such cases it has been found necessary to make use of a 
portion of the secondary mileage to complete the interstate systems. 

At the end of the fiscal year none of the tentative systems sub- 
mitted by the States had yet been approved by the Secretary, but 
agreement had been reached with considerable definiteness regard- 
ing a large part of the system for the State of Oregon. It is expected 
that further conferences by districts will be held during the summer 
and fall and that the approval of the designated systems will com- 
mence shortly after the end of the fiscal year. 

In order that Federal-aid road construction might not be inter- 
rupted during the period required for the designation and approval 
of the Federal-aid systems required by the law, provision was made 
for giving approval to particular projects that might be submitted 
by the State where a reasonable showing could be made that such 
projects would in fact be included in the probable system. This 
procedure was authorized by the law, and adequate administrative 
methods were devised for carrying out construction under these con- 
ditions, so that there has been no interrruption or delay in the Federal- 
aid program of the several States on account of the creation of the 
Federal-aid system for the country as a whole. 

The law requires that within two years from November 9, 1921, 
maps shall be issued showing the progress in peSenating the Federal- 
aid system and thereafter from time to time showing the progress of 
selection, construction, and reconstruction. Very careful studies 
are now being made in an effort to arrange satisfactory production 
of these maps, and in every way possible use will be made of other 
map-producing agencies of the Government with minimum require- 
ments in the way of original drafting. 


PROGRESS IN ROAD CONSTRUCTION. 


From the viewpoint of Federal-aid progress this year, the sixth 
since the inauguration of the Federal-aid work, divides itself into 
two periods, the one before and the other after the passage of the 
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Federal highway act. The first period was a season of great con- 
struction activity during which the greater part of the work of com- 
pleting the 10,000 miles added to the completion column during the 
year was done. The same period, however, was one of almost com- 
plete stagnation with respect to the initiation of projects. When 
the year opened there was an unobligated balance of $18,793,544 of 
the Federal-aid appropriations and the projects initiated since the 
beginning of the work aggregated 35,402 miles. By the end of 
October the unobligated balance had been reduced to $11,714,328, 
the lowest it had been since 1918. Only two States, at that time, 
had a balance of more than a million dollars to draw upon for new 
projects, and a number were so reduced that their balance was not 
sufficient to pay for another mile of road. At this time, just before 
the passage of the Federal highway act, the mileage submitted by 
the States had not only not grown at all since the beginning of the 
fiscal year; it had been actually diminished as a result of the with- 
drawal and substitution of projects, so that the total mileage pro- 
posed was only 35,379 miles as compared with the 35,402 miles of four 
months previously. Immediately upon the approval of the new act 
the initiation of projects took on new life and in the months of March 
and June reached the unprecedented total of 1,250 miles a month. 
At the close of the year the submitted mileage is 39,940 miles, 4,538 
miles greater than at the close of the preceding fiscal year. 

At the close of the preceding fiscal year projects completed aggre- 
gated 7,469 miles and there were 17,978 miles under construction, 
which were estimated as 50 per cent complete. In one year the 
completed mileage has grown to 17,716 miles, an increase of more 
than 10,000 miles, and there still remain under construction 14,513 
miles which are estimated as 56 per cent complete. The Federal aid 
earned by the States on completed and uncompleted projects amounts 
to $194,560,135, of which $166,911,552 have actually been paid. 

The total length of projects in all stages, including those which have 
been completed and those which are in the stages preliminary to con- 
struction, is 39,940 miles. Of this mileage, as stated above, 17,716 
miles are completed, 14,513 are under construction, and the balance 
of 7,711 miles is in the preconstruction stage. 

The roads brought to completion during the year average over 
200 miles for each State. The greatest increase in completed mileage 
is in Texas, which has added during the year 933 miles to her com- 
pleted highway. But Texas owes its leading position largely to its 
size. The States of Arkansas, Georgia, Iowa, Minnesota, and North 
Carolina, each with an increase of more than 500 miles, and Montana 
and Wisconsin, with more than 400 miles, made notable advances 
toward the goal of a completed highway system. 

A number of smaller States,such as Louisiana, Maryland, Massa- 
chusetts, and Rhode Island, made very substantial increases in pro- 
portion to their size, though some of them were prevented from 
adding as largely to their mileage as they otherwise would by the 
fact that they had practically expended all the Federal aid available 
to them before the passage of the Federal highway act and were 
unable to initiate new projects. This is notably the case with respect 
to Delaware, which has not increased its completed mileage at all. 

The largest payment of Federal aid during the year also went to 
Texas, which received from the Government $5,915,046 and earned 
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nearly two and a half million more. Other large payments were 
made to Illinois, lowa, Ohio, and Pennsylvania, each of which received 
from four to five million dollars or more during the year. 

Something of the magnitude of the task that is being accomplished 
is in these significant totals. The mere size of the job and the celerity 
with which it has-been carried forward are made clear in fullness of 
detail in the statistical tables which are printed on other pages. 


THE VALUE OF THE ROADS. 


But merely to say that this year has added 10,000 miles to the 
previously existing mileage conveys no adequate sense of the far- 
reaching effects of the work that is being done. The 10,000 miles 
completed represent something more than the equivalent of three 
transcontinental roads. They are not transcontinental roads. They 
are not even connected roads, though-as the work continues they will 
be connected; but each separate project is to some community a new 
opportunity, a means of bettering, in some respects, the economic and 
social status of the community, and together they form the links 
which, eventually united, will constitute a new means of transporta- 
tion, no less important to the country as a whole than that offered 
by the railroads. 

What they mean to the localities in which they are constructed can 
only be told by example. For example, then, there is the Federal- 
aid road from Helena in Arkansas to Old Town, 17 miles away on 
the Mississippi. When, last spring, the river rose and threatened to 
spread over the whole of that low country in Arkansas in a destructive 
flood, word came to Helena that the levee at Old Town was about to 
break. The situation was critical. A few hours’ delay and thousands 
of acres of rich farming land would be flooded. Helena was the only 
source of aid and many men with tools and material were needed. 
Every available motor vehicle was pressed into service and over 600 
men, equipped for the work ahead were in a short time speeding over 
the new road to the levee. They arrived in the nick of time and by 
almost superhuman efforts dammed back the rising waters. There 
is no question in the minds of the people of Old Town and Helena 
about the value of their new Federal-aid road. _ They are sure that if 
they had been dependent upon the old road the help so desperately 
needed could not have reached the levee in time. 

Out in Arizona there is another road that is drawing near to 
completion. It will connect Superior and Miami, two of the largest 
and most important towns in the copper country. By the old road 
the distance between them is a full hundred miles. ‘The new road, 
tunneled in places through solid rock, will shorten the distance by 
80 miles. 

In Alabama the plans have been drawn for a new Federal-aid 
project between Ariton and Clayton. The old road between these 
towns, which are 25 miles apart, crosses the railroad 14 times in that 
distance. By a piece of excellent engineering 13 of these crossings 
have been eliminated, and the one remaining is not dangerous. 

In Maryland there was one particular curve on the road from 
Baltimore to Washington so deadly that it was known throughout 
the State as‘‘Dead Man’s Curve.” It was what is known as a 

. reverse curve, there was a heavy grade, and high banks obscured 
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the view from both directions. Hundreds of automobiles had been 
wrecked because of this curve and there was a record of 35 deaths 
charged against it. The dangerous condition has now been eliminated 
by the State with Federal aid, and though it was necessary to spend 
$17,000 in less than a quarter of a mile, none of those who 
use the road need to be convinced of the wisdom of the expendi- 
ture or the value of the improvemment. 

In Illinois the Lincoln Highway has been improved for almost the 
entire distance across the State, from Chicago to Clinton, with Federal 
aid. So also has been the old national pike from Marshall at the 
eastern line to St. Louis at the west. Another trans-State road has 
been built from Chicago to Rock Island, with a branch southward to 
St. Louis; and a branch from the old national pike runs southward to 
the bridge at Cairo. Together these roads form the principal trunk 
lines of the State, and they have been improved almost entirely as 
Federal-aid projects. There can be no doubt in the minds of the 
people of Illinois as to the value of this work, which has given them 
in the brief space of six years a major network of magnificent high- 
Ways covering the whole State. 

A number of important bridge projects have been brought to 
completion during the year, among them the bridge over the Missouri 
River between Bismarck and Mandan, N. Dak. This is the only 
highway bridge over the river north of Yankton and is one of the 
notable bridge structures recently built in this country. Another 
bridge of importance has been completed over the Apalachicola 
River at River Junction, Fla., the only highway bridge across that 
stream south of Columbus, Ga. In Missouri there has long been need 
for several bridges to span the lower Missouri and connect the two 
sections into which the State is divided by the river. The lack of 
these crossings has been a most serious obstacle to communication, 
and the proposals submitted by the State for the construction of 
several bridges just before the close of the fiscal year are therefore of 
great interest to the people of the State. 

These are merely instances of hundreds and thousands of improve- 
ments in every State, each of which is a significant forward step in 
the local community and the sum total of which will eventually mean 
to the United States all the difference between the costly, unsafe, and 
intermittent highway transportation of the past and the unhampered, 
economical, convenient, and safe transportation which the developing 
system of roads will eventually make possible in all sections. 


THE CHARACTER OF THE ROADS. 


The Federal highway act imposes only one condition upon the 
character of the roads to be built under it that has not obtained in 
the work under the earlier Federal-aid road act. That condition is 
that the primary or interstate roads shall have a width of surfacing 
of at least 18 feet, unless certain well-defined conditions render such 
a width impracticable. This provision of the act has been strictly 
adhered to in the approval of projects submitted since the passage of 
the act and no difficulty is anticipated in the future. 

The principles that have governed the character of the roads 
built, as to grade and drainage and type of surfacing, are not affected 
by the new act, and the bureau is continuing to approve surfaces of all 
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types, the only condition being that the type selected shall be con- 
sistent with the traffic requirements under the climatic and soil con- 
ditions prevailing. 

The division of the roads of the system into primary and secondary 
classes does not imply that all roads of the primary class are to be 
surfaced with a higher type of material than the secondary roads. 
On the contrary, it is to be anticipated that primary roads in some 
sections of the country, notably in many of the Southern and Western 
States, will not require a higher type of surface than the secondary 
fonds in other sections—for example, New England and the industrial 
vast. 

In many instances it has beea found advisable to grade and drain 
a road and delay an expensive pavement until a later time. This 
policy will be continued under the same conditions; that is, when 
the volume of traffic at the time of original construction is not large 
enough to require any better surface than can be built of selected 
soil, sand-clay, or gravel, when financial considerations require that 
the expense of a pavement be deferred, and when, as in the light of 
past experience it has often been found advisable, a delay to allow 
the subgrade to become stable is believed to be necessary. In such 
cases the plan will be, as it has been in the past, to so design and 
construct the grades and drainage structures and whatever tem- 
porary surfacing that is applied, that any additions or subsequent 
improvements can be made without loss of prior investment. 

The increasing number of accidents at highway grade crossings 
has become a matter of grave concern, and has led to the adoption 
of a policy looking to the elimination of such dangerous crossings 
wherever practicable on Federal-aid roads. The policy, which has 
met with the generous support of the States, is that all existin 
grade crossings on the Federal-aid highway system shall be classifie 
for priority of elimination by agreement between the bureau and 
the State highway departments, and the improvements shall be 
carried out as rapidly as practicable. 


ORGANIZATION CHANGES. 


Changes in the organization during the year have been relatively 
unimportant. The most important was a reduction in the number 
of field districts from 13 to 12. One district engineer resigned to 
accept a position as a State highway engineer at considerable 
increase in salary. 

In general, the personnel turnover during the year was less than 
in the two or three years previous and involved the loss of fewer 
of the bureau’s more valuable employees. 

The following table shows the relation of the turnover during 
1922 to that of the previous year: 
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ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


TaBLE No. 2.—Federal aid apportioned and obligated and balances unobligated by 
States—a statement of current financial obligations. 
Apportion- | Federal aid | Federal aid 
Dent = oblieaiedib yi Vabliesied by | ae are Soa Ue 
State. balances current current Eaderal sid 5S ara 
as 0 Toject roject obligated. : 
June 30, 1922. | Seere reais: Rercarienie: unobligated. 
| 

AAAS Ma nce c ss at tence te $5,858,935 | $2,031,344 | $3,306,897 | $5,338, 241 $520, 694 
INPIZONG A Emme sowie nsn cueeneh eee 3, 090, 844 972, 613 1, 583, 128 2, 555, 741 535, 103 
INTEANISAS See She Se ee cee eeone 4, 159, 169 775, 225 2, 839, 699 3,614, 924 544, 245 
@aliforniaee aa aoeee. aeee nee 9, 422, 516 1,887,868 | 5,726,397 7,614, 265 1, 808, 251 
Colorado 4, 489, 894 1,665,267 | 2,128,714 3,793, 981 695, 913 
Wonneeticute. 4s. 62228 eee 2,006, 312 289, 600 1,140, 138 1, 429, 738 576, 574 
Wealaware seen see coer eases 419, 625 52, 000 360, 000 ” 412’ 000 7,625 
Mlorida st taaecascec oe see ee eee 4,007, 238 358, 368 2,735, 705 3, 094, 073 913, 165 
Georgia ths sas hhc hose loa, 3, 769, 257 1, 247, 128 1, 832) 992 3) 080, 120 689, 137 
Adah! {eee eee eee 1, 270, 526 638, 109 194, 207 ” $39’ 316 438, 210 
TWlinois! 2. Oeuf ano u males 4,601, 645 2, 456, 279 756, 650 3, 212) 929 1,388, 716 
Tridianaeeet esas. see eee 7, 697, 253 2,927, 193 8, 213,178 6,140,371 1, 556, 882 
TCH ee Dae Sr aR 6, 530, 337 1, 366, 350 5,081, 711 6, 448, 061 82,276 
IReanisasi ss etre 8, 105,310 716, 065 6, 043; 376 6,759, 441 1,345, 869 
Kentucky 5, 562, 278 637,020 |  3,449°519 4,079, 539 1, 482,739 
Mouwisiana seo.) aoe oe we eee 3,353, 327 232,000 2 241) 386 2) 473, 386 879, 941 
Aino os nk a5, RGAE Dat 2? 483, 843 584, 291 1,772; 653 2) 356, 944 126, 899 
Maryland... low seeeie eons 759, 060 440, 448 270) 218 "710; 666 48,394 
Massachusetts.........--........ 3,389, 026 1,675, 966 1, 540, 016 3, 215,982 173,044 
Michigan css aime oe en ee 8, 530, 635 3, 206, 050 4'911,662 | 8, 117’ 712 412, 923 
Minnesota. secs csu asad cone shee 5, 877, 147 1, 140, 122 4,479,019 5,619, 141 258, 006 
MisgisGip piesa se Gac cee hace 4,792) 817 403, 108 2’ 891) 667 3, 294,775 1,498, 042 
MHSsOuri-.c2: 0. cache Meese 10) 399, 559 1,833,794 | 5,828,107 7, 661, 901 2,737, 658 
Montanaen esos Se hms 4) 454) 007 1, 378, 820 1, 503, 568 2, 882, 388 1,571,619 
INebraskaiatis onc. ose eae 6, 948, 428 707, 645 4612) 125 5,319,770 1, 628, 658 
Nevada. . see oh ua et SUGOS OBS 295, 221 1, 635, 737 1,930, 958 1,672,095 
New Hampshire................. 602, 196 201; 124 "214,074 "415,198 186, 998 
New Jersey isos). 2h essen. 3, 046, 713 591,049 | 2,306,381 2, 897) 430 149, 283 
New Mexico 4,689, 168 879, 353 2,393, 182 3,272,535 1, 416, 633 
New York............- 15, 699, 034 3, 838, 804 8,710,153 | 12,548, 957 3, 150, 077 
North Carolina 5,374, 926 867, 541 3,529, 573 4,397, 114 977, 812 
NOFth Dakota. sc2s..ate. coeeaee 4, 747, 323 679, 886 2’ 846, 673 3, 526, 559 1, 220, 764 
GNiOe ee ae. FE ae Soke See 7, 372, 047 3, 988, 404 2) 825,101 6, 813, 505 558, 542 
Oklahoma eet os. ee 6, 972, 618 494, 964 4, 687, 573 5, 182, 537 1,790, 081 
Ores One ene es ae, REN ee 1,481, 885 844, 270 381,491 1, 225, 761 256,124 
Rennsylvanias oso sea eee 7, 659, 431 2, 112, 180 | 5, 397, 823 7, 510, 003 149, 428 
Rhodevistand sh yi= aa ee 456, 711 105, 924 87,331 193, 255 263, 456 
Southi@arolina5..20 24 S22 sae 3, 154, 842 686, 768 1,897,731 | 2,584,499 570, 343 
South Dakotas... -c0s.eeen eee 4, 957, 324 551, 685 3, 298, 840 3, 850, 525 1,106,799 
Mann esseeue gs sane eae ae 7, 288, 933 1, 752,010 5, 332, 723 7, 084, 733 204, 200 
Texas. .... OS RO BL TINE 15, 797, 638 2,766,054 | 10,262,502 | 13,028, 556 2,769, 082 
Wigahee ene Nes Wo acs eal ay SOO Mle 725,034 | 2,489, 929 3, 214, 963 485, 161 
Wiermont 4 ee en Gaels 1,343, 765 205, 516 | 702, 043 907, 559 436, 206 
WArginiawes fee ate hoee | 5, 604, 941 1,191, 951 3, 443, 468 4, 635, 419 969, 522 
Wiashinip Lome ys eee tata 1, 292, 126 151,105 990, 350 1,141,455] - 150, 67 
IWiestiWineiniawe isco conse 2,532, 700 143,335 2, 384, 759 2,528, 094 4, 6066 
IWilSconsin ues. ei eee 5, 030, 631 1,065, 697 1, 829, 348 2, 895, 045 2,135,585 
BVVAV. ORIENT Oro opiate gehen eat sees | 3,169,085 | 978, 819 | sik 878, 241 2,857, 060 312,02 

| 0 
MOtalec eee eset cee 237,556,202 | 54,739,367 | 139,960,758 | 194,700,125 42, 856, 077 


TABLE 3.—Summary of projects completed and patd for and payments to States by fiscal 


years. 
| 
Federal aid 
Projects completed and paid for. | paid to 
| States on 
| projects 
Fiscal- year. | completed 
| and 
re : | projects 
Mileage. | Federalaid. | Total cost. lhandewienne 
| struction. 
12.5 $112, 257 $258, 731 | $425, 446 
176.8 768,472 | 2,124,873 | 2,°702, 248 
716.1 3, 159, 791 7,405,000 | 19, 593, 430 
2,898.5 | 18,462,090 | 42,071,405 | 55,974, 305 
9,550.8 | 79,816, 187 | 189,042,424 | 88, 216, 123 
TOtAT: cu ele M saan ae at elo Nene ae ee Uae ara 13, 354.7 | 102,318,797 | 240,902, 433 | 166, 911, 552 
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TABLE 4.—Summary of projects under construction. 


State. 


Welaradoé ... . Be PUR AR 
Connecticut’... Seb see.6 62.6. ie es. 
Delaware... ERT eS. Se aS 


New York 


25684—acr 1923-31 


Number of 
projects 
under con- 
struction. 


RRA Lor SBeB_N.N 


1,612 


Mileage. 


Federal aid Total esti- 
allotted. mated cost. 
$2, 805, 190 $5, 610, 380 

1, 630, 097 3, 405, 007 
1, 881, 651 4, 380, 105 | 
4, 808, 634 9, 561, 586 
1, 792, 073 3, 492, 133 
983, 108 2, 575, 637 
342, 000 857, 975 
2, 502, 976 5, 186, 220 
1, 668, 997 3, 594, 881 
335, 283 837, 022 
425, 622 1, 022, 573 | 
3, 553, 655 7, 346, 606 | 
4, 134,670 9, 032, 163 
5,068, 213 16, 384, 319 | 
2,661, 924 5, 446, 693 | 
1, 808, 032 4,121,175 | 
1, 926, 552 4, 019, 671 
178, 472 356, 944 
1,009, 150 2, 606, 627 
3, 807, 679 7, 860, 263 
4,193,887 | 10,704,311 | 
2,616,150 | 5, 291, 270 
4,142, 183 8, 981, 261 
937, 047 1, 879, 005 
2, 480, 669 | 4, 994, 716 
577, 555 840, 172 
249, 968 506, 689 
862, 786 2, 536, 329 
1,594, 262 2, 806, 830 
6,700,165 | 16,861, 924 
1, 241,395 2,527, 084 
2, 452, 243 4, 904, 630 
2, 138, 070 6, 473, 946 
3, 827, 234 9, 050, 010 
492, 029 876, 416 
3, 294, 760 9, 992, 151 
87,331 280, 815 
1, 884, 915 3, 980, 160 
2, 705, 610 5, 426, 238 
5, 417, 445 10, 905, 566 
7, 890, 444 23, 577, 437 
1, 942, 835 3, 509, 701 
336, 514 673, 029 
2, 164, 093 4, 366, 081 
343, 100 744, 012 
1, 915, 892 4, 452, 304 
2, 291, 227 5, 756, 101 
1, 885, 970 3, 673, 645 
109, 989, 757 | 254, 269, 813 
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Estimated 
per cent 
of com- 
pletion. 
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TABLE 5.—Summary by States of completed projects and payments to States. 


State. ple pee Mileage. | Federal aid. 
56 351.0 $1, 680, 369 
33 191.5 1, 819, 701 
56 576.5 2, 538, 751 
39 305. 5 3, 122, 532 
75 275.4 2, 078, 997 
3 24. 2 320, 940 
6 28.1 393, 655 
9 48.7 369, 179 
152 807.2 5, 949, 842 
43 409. 5 3, 127, 957 

210 721.0 10, 999, 931 | 
22 121.3 2, 265, 184 
NOW En snt-- ot eet Re 5 So Re G ae F. 59 677.4 4, 588, 041 
IRANSAS 02 fide Ate els nc cide Sanaa acim 48 253. 8 2, 952, 506 
Kentucky - 22st e822. Soe ee Boe eos. 34 216.9 2, 048, 574 
Mouisiana..£ Las OMe Ss TOTS. S68. 8. 39 389. 1 1, 990, 526 
Maine: 0222. 2S PAE Es 4 SSB. SOE. 8. 12 68. 2 909, 662 
65 171.0 2,346, 039 
56 146.9 2,327, 356 
47 272.7 3,375, 014 
117 1, 236.9 4, 728, 687 
MISSissippi-; SLE Mo . sGoe soe ; 43 351.0 1, 850, 790 
MISSOURI 2S: Feet PON. 252) ISR Ae LORS... 41 247. 4 1, 898, 251 
Montana-=> S8ce suceuns a. cic ceaseae =< 83 556. 7 2, 972, 263 
INebraskar - © Soot JU jes ic. SOS eS. 52 888. 8 2, 276,798 
Neyadacs: (etre cusss ee sc se Crop soe 25 182. 0 1, 292, 345 
IN6éw. Hampshire Sy. ot: : 288. 8.5. 114 119.8 917, 114 
INew Jersey iz. 2202 hoy Ske eb S 24 82.3 1,392, 917 
INew Mexicosie2 252. 3. 2.050 e5i 8: 32 390.9 1, 689, 027 
INew<Y ork. . ffi OE Oo RES Se 8. 35 131.8 2, 134, 756 
North Carolina 103 773.9 4, 893, 277 
North Dakota 50 492.0 1, 161, 645 
Ohio 2 ees 123 512.9 5, 975, 335 
Oklahoma 30 117.7 1, 706, 466 
Oregon 45 462.5 4,096, 527 
Pennsylvania oe. ou. . SCE Tie 8: 120 545.5 10, 506, 750 
RHode Islands. 555. gs. yA ll 32.0 550, 080 
South Carolinas 2.2... E28 S88 f: 70 424.3 1, 977, 733 
South Dakotas) 252).......s.Sha eee. 43 300. 4 1,385, 090 
rLennesses).|. Fes 2)... sentation 12 107.7 1, 309, 461 
Mexas so j-S PQS e eT BS 155 1,615.6 7, 351, 876 
italy. = teases cn. Tee eet 10 59.5 567, 342 
Mermont,-\-f: FOP es 8... cs tee eee tes 19 41.9 543, 0&3 
Witginia- . 2. afob50.8-. 5 REE ate 74 342.1 2, 800, 056 
NWashineton sos os Saas eae 80 362. 3 3, 915, 909 
West Virginia 63 166. 2 1, 486, 449 
Wisconsin S22 hcecscctene sins sire 181 702. 7 3, 963, 579 
BWV, OUIN Ph cyenisa sacciacce cents ciaoee ee 57 413.7 1, 530, 842 

Motaltzmsceine ioestenssoe siesta 2, 876 17,716.4 | 132,079, 204 | 


| 


Federal aid 
aid to 
Total tates on 
F projects 
estimated completed 
? | and projects 

| under con- 

| struction. 
$3,535,684 | $2, 023, 403 
3, 688, 492 2) 706, 621 
7,073, 703 3, 291, 482 
6,524, 043 3, 856, 186 
4) 352,284 | 2,680, 248 
661) 543 809, 822 
1,615, 761 461, 548 
775, 880 810, 235 
13, 123) 485 6, 678, 707 
6, 598, 084 3, 145, 837 
24, 186, 147 11, 093, 043 
4) 667, 573 2) 445, 878 
12) 155, 894 5, 604, 936 
9) 491) 899 4, oa, 477 

4) 529° 401 2) 838) 8 
4) 4377 335 3, 083, 184 
1, 923; 888 1, 861, 223 
4,953, 162 2) 278, 187 
5,685, 220 2) 066, 810 
7, 247, 699 4) 477, 186 
12,141,988 | 7, 162, 927 
3, 871, 032 2) 784, 496 
4) 384) 894 3) 227) 749 
6,051; O11 3,414) 071 
4” 803, 401 3,364, 816 
2,785, 736 1) 258, 303 
1, 903, 892 1) 016, 026 
3,799, 100 1, 464, 777 
3,355, 046 2) 214’ 206 
4,900,529 | 3,403,340 
10, 710, 828 5,308, 161 
2, 428, 168 2) 679, 976 
17,650,894 | 7,034,570 
3) 746, 523 3,550, 571 
9) 163, 424 4) 250, 034 
927) 379, 257 11) 244) 455 
1) 284” 455 515, 853 
4) 208; 353 2, 679, 077 
2) 868) 349 2) 573, 570 
2) 693, 234 2) 757, 207 
18, 395, 478 9} 637, 560 
ib 150, 587 1, 135, 907 
1 099; 73 564, 869 
5,723, 128 3, 323, 766 
8,450,317 | 3,929, 289 
3) 321, 085 2) 431) 279 
10,744,919 | 4,964) 542 
3) 223 989 2) 149) 245 
300, 466,524 | 166, 911, 552 
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NATIONAL FOREST ROADS. 


The Bpprone ation made by the Federal highway act for forest 
roads is divided into two specific funds—(1) for the survey, construc- 
tion, reconstruction, and maintenance of roads and trails of primary 
importance for the protection, administration, and utilization of 
the national forests or when necessary for the use and development 
of the resources upon which such communities within or adjacent 
to the national forests are dependent; and (2) for the survey, con- 
struction, reconstruction, and maintenance of forest roads of primary 
importance to the State or communities within, adjoining, or adjacent 
to the national forests. Administratively the two funds are known 
as the forest-development fund and the forest-highway fund. 

Projects to be constructed from the second part of the appropria- 
tion are selected so as to coincide or correlate with the Federal-aid 
highway system. It is the policy of the bureau to use the funds 
under this part of the appropriation, so far as possible, to complete 
and make continuous the important State routes through the forest 
areas. On account of the large areas of forest lands within the 
boundaries of some of the Western States it is necessary, in order to 
obtain a complete and connected system of highways that will 
serve the State and the local communities, to combine the Federal- 
aid highways and these forest highways into one system. The 
rules and regulations for the administration of national forest roads 
and trails have definitely provided a line of procedure to be followed 
in the selection and the construction of these projects. 

Each of the State highway departments malt submit, through the 
sale district engineer, a map of the State showing the forest areas 
within the State, the Federal-aid highway system, and the highways 
recommended by the highway department for construction as national 
forest highways. Before submitting its map the highway department 
will secure and consider the recommendations of county officials 
as to forest highways of importance to the counties. Having worked 
out a map which will embody the State and county recommendations 
as decided upon, the map will be transmitted to the proper district 
engineer of the bureau, who will attach his recommendations and 
forward them with a copy of the State map to the district forester. 
The district forester will prepare another map showing the existing 
roads in and adjacent to the forest areas, an REE the roads pro- 

osed for improvement and which of them should be improved, in 

is judgment, as parts of the forest highway system and forest de- 
velopment road system, respectively. 

Upon the basis of the several recommendations a joint reeommenda- 
tion will be prepared in conference between representatives of the 
State highway department, the district engineer of the bureau, and 
the district forester. Following this conference final recommenda- 
tions for the designation of the forest highway system will be submitted 
to the Secretary by the Chief of the Bureau of Public Roads and the 
Forester, and such recommendations will be embodied in a map. 
This map, when approved, will constitute the general program for 
‘highway construction in the forest areas. It will undoubtedly take 
some time and very careful study before these maps can be finally 
adopted. In the meantime a program for construction and surveys 
for the 1922 and 1923 seasons has been set up by agreement between 
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the Forester and the Chief of the Bureau of Public roads, and an 
earnest attempt has been made, in the selection of projects for this 
program, to incorporate only such projects as will eventually be a 
part of the general combined system of Federal-aid highways. 

In addition to the projects under the appropriation carried by 
the Federal highway act, a considerable amount of construction 
authorized under former appropriations by Congress has been carried 
on. The status of all of the forest highway projects is shown in the 
tabulations. 

For the administration of national forest road work a regional 
office was established at San Francisco during the preceding fiscal 
year, and the highway work in the five western districts is handled 
through this office under the direction and supervision of a deputy 
chief engineer. The work in the eastern districts is being handled 
through the various district engineers and the Washington office. 
The amount of forest road work in the eastern districts is compara- 
tively small, and this arrangement seems to be working out very 
satisfactorily. 


TABLE 8.—Forest road projects under construction. 


| 
| 
{ Construction | 
-| Number F Per cent 
District and State. | got Miles. agli | saya com- 
| projects. to dates. | * | pleted. 
} 
District No. 1: a 
Alaska... :..o05- SII. AGAR. -} | ti 26.80 | $184,410.88 | $517,467. 89 36 
IMONEAN ATS Ns Ge hae c eb poy Pena aseesee | 1 | 12. 23 20,699.42 | 108, 948. 80 20 
Oregon OH, stile Sha | Pelee}. | 17/ 99.65 253,559.64 | 1, 920,639. 16 11 
Washington? oct tcesceckwesel ot aaeocee | 4 | 27.05 70,954.71 | 380,909.91 17 
District NGx2: Walifornias: 2s) -. tole c eee 3 13. 80 40, 573. 95 479, 094. 92 | 7 
District No. 3: | | 
WOOK ACO Soe ys Mees Oh aoa em 5 |. 93.11] 584,680.27 | 1, 107,522.15 | 53 
SouthDakota tii) i) Hees tte SiS, oh Ee 2 11. 58 19, 955. 60 | 101, 647. 57 16 
Wyoming. $5 censor sitipeb cast 4. cove. 3 98. 27 457,050.30 | 690,537. 20 80 
Stich NO.G: Arkansas itt es ite does 1 9. 66 70,000.00 | 105, 000. 00 67 
District No. 10: Virginia. ./...:54/..0.2-5552% 1 6. 70 51, 153. 60 91,362. 15 62 
District No. 12: 
daho!.. 2b PEE 2) BPO Bite 5| 51.09} 134,908.10! 360,865.07 35 
WIGAN! wee mececd scot cone recs py es dares « 3 19. 40 155,786.40 | 157, 786. 40 90 
Way Oli tile are ars ae ee ear eh Senn 1 46.40 | 107,138.55 | 170, 916. 04 63 
District No. 13: | 
IATIZ ONG tee Se: So a oe aaa Mek sits 1.| 44.31 21, 136. 37 | 215, 179. 94 9 
NowiMexicolsi: Je LOOYE bite. Ty 3 18. 11 52,491.33 | 134, 250.38 32 
TOCA See ancds ore ace stee tne ewes oel 57 | 578.16 | 2,224, 499.12 | 6, 542, 127. 58 30 
| 
TABLE 9.—Forest road projects completed. 
Fiscal year 1917. | Fiscal year 1918. 
District and State. i WE PY 
Project. | Miles. | Total cost. | Project..| Miles. | Total cost. 
| 
| | | 
District No. 1: | | | 
Alaska....... BEE ee, Te I Oe Ce te or | eee rir ORE eRe | PSOE Sle ae oe [Peace co = 
idaho tM ee As ised. SPA SEE a a Pare OSS MASE MES ha Ss, 
Montana: we. ba cept < emacs te) 4d yeasy had: ea erie es Ee. .| seme bceweleek /pecee tag ees cask Be 
(Ur aT 0) 1 Ry apeged ale Deg he lo ans sae fat A oars Nimes AR Mee itp eM. 3m chee rag ot ne We 1 2.65 | $9, 142.00 
Washington's: (ifs. jjiiis mee Bisel (Oli leageg pis tye eer tices £4 PPC P PE es reese re ie 
District No. 2: California.....::....-. 1.| 3. 80 $159. 33 1 14.60 | 27,126.70 
District No: 3: Goloradov tN 42 4. S82 Ate) SAPS cs ee Se SS ES ahs fod al hae aS 
Distriet No.'4z Minnesbia s? cso... seet 2| Pisaee. ccc tae eek cov eceeesavles so-eete-|-bypees sea lacb mate: oes 
District NO: 8: MlOrida ss. ss cee eaeee late scneace lace seman er cose es cc Wi caretesiers 32. 00 
District No. 12: 
Tahoe sess 2 Bhs 7 Eee 2 BE ein cera lls «ears aA Seen Case Bee ceenecs Seooeatens BEEBE sotct 
Utah Sort AIRE BAU DB eee Bab. De asd ASR AE AES SS est 2 MIA ae 
Wry Oming... = 2x 135 Bs eee epee el}: oper taal -aecocsaele-Persespents|-speette- deep me oppe|= d= regs 
District No:13:NeweMexicorss. veces soe caat se tel soiree ccs licencia wit el sis eiccie=.cias| emeiseeiie cid cersincerstetoers 
TOtallt 5 neste chan Showa 1 3. 80 159, 33 3 17.25 | 36,300. 70 


BUREAU OF PUBLIC ROADS. 


487 


TABLE 9.—Forest road projects completed—Continued. 


District and State. 


District No. 1: 


WiaSbInNPLOM.: ene eee dncelscee 
District NoOA2: California... 0 4=22.5-5 
District No.3: Colorado............... 
District No. 4: Minnesota............. 
District No. 8: Florida................ 
District No. 12: 

Lalit ee ee me aes a ae 


Wyoming............ LR Bepoom ace 
District No. 13: New Mexico.......... 


Totals = 60sec em seedcsece == 


Fiscal year 1919. | Fiscal year 1920. 
hie RL kee ce os 
Project. | Miles. | Total cost. | Project. | Miles. | Total cost. 
| ee 
ce eRe epee sel one face «| 1 3.75 | $32,609. 44 
Sena mac Sone coe ee P eee 1 3.00 | 26,409. 67 
1 4.10 | $72,038. 95 | 4 36.93 | 205,010.75 
pe ee Eker Be Re Be 4| 25.88 | 420, 069. 07 
Se eee eh Sef ee Soa 6 19.06 | 383,622. 26 
1 .90 | 19,929.70 | 5 12.51 | 255,710.98 
Sete ete ee meses tera = eel aioe 3 25.75 | 169, 913, 28 
1 SNOM 6101 99082: | ss s225%|- 228: Sprain) WE Se hide 
a NERO 2 ir Ae 7 ge 2 28.3 95, 692. 57 
Sala seine Sel tee see wala eile alt= taieie 1 19.90 | 183,611.90 
1 10.50 | 26,699. 23 |.......... swase cae wa \taaaceeasteas 
ck 7 does ease ae ee See Se 1 11.00 | 33,116.13 
Li Sasicis cistael seek twists a | Seanad telale sie 2 19. 01 87, 945. 34 
4 15.60 | 138, 667. 70 30 | 205.12 /1,893, 711.39 
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DISTRIBUTION OF SURPLUS WAR MATERIALS, EQUIPMENT, AND 
SUPPLIES. 


One of the most helpful services rendered to the States has been 
the distribution of road-building machinery, equipment, and supplies 
from the surplus war material of the Army. The material, thus 
distributed, has enabled many of the States to organize and equip 
maintenance divisions to patrol the entire State road system. 
Approximately $190,000,000 worth of property, including 30,000 
motor vehicles, has been distributed. 

The largest item of these surplus materials delivered during the 
past year is made up of shop machinery and shop tools and equip- 
ment, the distribution of which has enabled the several State heh 
way departments to equip shops in which motor vehicles and other 
motor-driven machinery, also received from the Government, have 
been reconditioned and repaired. This shop machinery consists in 
the main of lathes, tool grinders, milling machines, cutting machines, 
planers, drill presses, and electric motors. 

Other major items received from the War Department’s surplus 
include the following, approximately in the quantities noted: 


, S0-poiid telaying rail... 2 = neti $28 Pek ina aso, ie sat tons. . 25, 000 
25 Poti TAG Ustriawradl 2 Sas 5 ao oes Aa Ee «le eden nie eer doze-ac 10, 000 
Motor vehicles, including 1,118 Dodge touring cars and light delivery 

GNUCKG She 56172202: Saas Se ES IS SS ees 5, 000 
ICM C RGIS oo = 2 28e Woh a as eee Smeaton ate ek Se pounds.. 12, 500, 000 
LIL 2 tps need leis ape oer © spies REN IM | Ste. 5. vans IEEE Pied Mati! med do.... 8,000, 000 
SOULUME TELL ALCE Pe ste ote ee eee ee eee EST Sone ca eats cere do.... 24, 000, 000 
JASCELTTOLES UTI AG waa Ng: NEOs a eee en ah Sar ACCU Ra i ere re Ap ce do...- 5,000,000 


Of the picric acid received, approximately 8,000,000 pounds have 
already been distributed. The explosive as received from the War 
Department is put up in cartridges similar to commercial dynamite 
and shipped to the States for road-building and land-clearing pur- 
poses at 6 cents per pound f. o. b. Fort Wingate, N. Mex., Sparta, 
Wis., and Edgewood Arsenal, Md. 

The nitrates are to be mixed with TNT at Sparta and distributed 
from there to the States in the form of a modified TNT, which is 
also to be used for road building. The nitrates received, when mixed 
with the TNT, will produce 37,000,000 pounds of a very satisfactory 
explosive. 

The department has secured a ruling from the Interstate Com- 
merce Commission permitting the shipment of surplus war materials, 
except motor trucks, to be made as contractor’s equipment, second- 
hand. This ruling has reduced the freight charges assessed the States 
to a considerable extent and has encouraged the Western States to 
make larger requisitions. 

In addition to the material distributed from the excess stores at 
camps and arsenals in the United States, there are now being returned 
from Germany and France 150 motor trucks, 23 Cadillac automo- 
biles, and 3,000,000 pounds of spare motor vehicle parts, shop 
machinery, and machine tools. 
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The following table shows the value of surplus war materials 
actually received by the State highway departments and the Depart- 
ment of Agriculture up to June 30, 1922: 


: | Total value | Total value 
State. | of material State. of material 
| delivered. » | delivered. 
| 

Alabama $2,352,057 || New Jersey...-...... --| $2,128, 139 
Arizona -| 2,436, 823 || New Mexico...... --| 2,148, 374 
ATOMS Ei dnisoe 2|. 2,376, 257. jt New. York... .< 7, 874, 065 
California | 4,463,012 || North Carolina... LiN2 35070, 655 
Colorado -| 3,189,530 || North Dakota...... --| 1,621, 603 
Connecticut : AD: Sol LOAN Sas ace oie EERE RET 5, 372, 866 
Delaware 419°263 (/ Oklghomar. tc 22st 2st boiss. 6s | 2,692, 467 
MOTIGa 2B a Leos tee yeaa 2 126-165; || Oreg Once = ewan wee ae oe yes oe eee | 2,058, 265 
Georgia eto as ee sees ea cei Mees | 384) 2440778 i Pennsyhyanialies . S20. cc toh se 4, 528, 909 
Wdahow.*> tyra reetesev tices toceeseen et le 568, 328s}, ANOde Island coro. cece bricsce isn oprceve ce 3236, 770 
ATIOIS Se esastos owes hae selseanireeaeae 6, 314, 468 || South Carolina.....................-.-| 1,964, 464 
Indiamas oles. SASSO. EE 5, 067,439 || South Dakota... :.:.-25..222. 002.5228 | 2,904, 169 
Da fs a ey ig Ie ee Re TRE ees BOL Dee* || LU CIIMNCSSCO- sche cee eete ela sietncie e nian isla | 3,938, 101 
Keansasea ee stay ste ee saeest 3, 819) 084: Texass Sse eee sce toes ssi. saris | 7,855, 378 
Kien buicksyeissonoccses cise eccemce asses sive 2,415 460 41| Uitaba Fo. can oe op cs cere oseapep -E denies | 1,439,278 
MWoiiSianaen: osc <tees cacnese remem scene 2, 001, 044;)|) Wermont 5. 3.25. --.5-062 snc eee gems 748, 818 
Maine tis 222 SRA Eee Lee 141295080; 4) Mirginiay? i. 5204. essen. est REE. | - 8,270, 993 
Maryland, =) che. os bas aea cn hens a|' i 674,163 || Washington: ito Sie 2 22s meson | 1, 478, 738 
Massachusettsz Jar ste es ae a ote 1, 286, 304 }|\ West) Virginia: 3: 2. 2h. 1922s eR bc O 3, 251, 135 
IM CHIP aN Eats descen aelsiontate oelemae It, ONOSd424. ill WASCONSIT: U5 2 cee tomas ices 3, 735, 374 
Murmeésota. 2. csc Si Rls c.c2e.ct sent oek } = <3, 364, 433 [hs Way OMing’. <)...b5.. ss. nteses ECE 1, 133, 277 
IMEISSISSIP pi <2 Se asin a Sh iace cates cee ssccsl, Ae oO LO & Aaa 
MISSOUTI-c oe. deceit eee need aeee | 4,448, 381 Potal 3s eee sat oc eer ane 139, 773, 986 
Montana) co). Ske ese ok ceee on eee cases | 2,291,787 || Retained by Department of Agricul- 
INGUIaSKa soc Sosa oF REE weeks te xistoes 3, 210, 623 UUITO SES. <i acitereee been ene eeneies | 10,4738, 750 
Nevadate: 2OF (3. wiyresen ooccecnee ce 1,314, 817 a 
New Hampshire. -<. nck cctecst ie. oesee 532, 853 Grand totals hac. cae sce sce ste | 159, 147,736 


ROAD-MATERIAL TESTS AND RESEARCH. 


As previously mentioned, the activity in research and the prom- 
ising results that have been obtained have been outstanding develop- 
ments of the past fiscal year. To some extent the bureau has been 
associated with practically all the major investigations that have 
been in progress. 

The research carried on by the division of tests at the depart- 
ment experimental farm at Arlington, Va., is regarded not only as the 
most important function of the division, but as one of the most valu- 
able services the bureau is performing. 

Road design has until recently been almost entirely a matter of 
judgment and precedent. Even when the probable weight of the 
traffic that would follow improvement has been ascertainable, and 
the climatic and soil conditions have been known with a fair degree 
of definiteness, the lack of definite knowledge of the effects of these 
factors upon the road has prevented the employment of such scien- 
tific methods of design as have been applied to other engineering 
structures. The purpose of such investigations as are now being 
conducted is to develop such methods of road design, and though the 
results thus far obtained are indicative rather than conclusive, 
certain fundamental principles are gradually being evolved that 
ultimately will form the basis of scientific methods and permit the 
design of more durable and economical roads. 

The investigations at Arlington include the measurement of 
motor-truck impact on highway surfaces, determination of the re- 
sistance to impact of various kinds of road surfaces, the drainage of 
subgrades, the characteristics of subgrade materials, the study of 
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the warping and movement of road surfaces due to natural causes, 
accelerated tests of various surfacing mate:ials to determine their 
resistance to the wear of traffic, and bridge investigations, including 
the distribution of stress in skew arches and the impact stresses set 
up in bridges by moving loads. 

To the State Highway Department of Illinois and the Highway 
Commission of California, cooperating with the Columbia Steel Co. of 
Pittsburg, Calif., the country is indebted for two researches, con- 
ducted at Bates, Ill., and Pittsburg, Calif., on a scale never before 
attempted. Both of these investigations had for their purpose the 
testing of actual road surfaces of various designs under actual traffic. 
By the boldness with which these tests were conceived and the 
thoroughness with which they were conducted the two State depart- 
ments and the steel company have made the outstanding contribu- 
tions of the year to the advancement of the science of highway 
engineering. 

The researches completed last year at Arlington and those at the 
Bates road in Illinois and at Pittsburg, Calif., in which the bureau 
cooperated, have thrown considerable light on the traffic-resisting 
qualities of road surfaces of different designs laid on various subgrade 
materials, and have led to certain tentative conclusions as to the 
proper thickness of slab for different weights of vehicle. Immediate 
results are apparent in the altered standards of design in some States, 
and as the information is gradually disseminated other States will no 
doubt follow. Results of the motor-truck impact tests are being used 
as the basis for the amendment of laws governing the weight of motor 
vehicles. 

There is still need, however, for much more investigation. Infor- 
mation is badly needed as to the physical characteristics of subgrade 
materials which are causing certain roads to give short service, the 
proper manner of draining soils of different types or their possible 
treatment with admixtures of stabilizing materials, and the relative 
strength of bituminous surfaces on concrete bases as compared with 
concrete slab surfaces. 


RESEARCHES CONDUCTED DURING THE YEAR. 


In addition to the motor-truck impact and subgrade investigations 
continued from the previous fiscal year, the following specilic re- 
searches have been carried forward during the year: 

Preparations have been completed for the investigation of relative 
wear of different concrete surfaces. These surfaces are constructed 
on a circular track 625 feet in circumference. in which there are 62 
sections of different qualities of concrete. These will be subjected 
to the wear of a rubber-tired truck and the results will be compared 
with physical laboratory tests. 

Another circular track has been surfaced with bituminous mixtures 
of different qualities. These sections will be subjected to actual 
motor-truck traffic for the purpose of studying their stability and 
determining the laws governing the stability of bituminous mixes. 
This investigation has been instituted with the idea of rendering 
bituminous roads less likely to wave under traffic. 

Special studies have been conducted in the field for the purpose 
of analyzing the causes of rhythmic corrugations in gravel roads with 
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a view to their prevention. This is a most important subject, in view 
of the large mileage of gravel roads already built. In connection with 
this work a laboratory study of gravel is being made. 

Investigations of the warping and movement of road slabs as a 
result of temperature changes, frost, moisture, and other natural 
causes have been carried on at Arlington. 

Two bridge investigations have been instituted, one consisting 
of the measurement of impact stresses and the other aiming to throw 
light on the design of skew arches. A special photographic strain 
gauge hasbeen developed which permits of the very accurate deter- 
mination of impact stresses. 

A field investigation of various types of culvert pipe in the Southern 
States has been completed. 


RESEARCHES IN CONNECTION WITH NONBITUMINOUS MATERIALS. 


The following researches have been conducted in connection with 
the use and characteristics of nonbituminous materials: A study of 
the effect of alkali in mixing water on the strength of cement mortar; 
a method of treating concrete drain tile with water-gas tar has been 
developed which seems to greatly retard the destruction of this kind 
of tile by alkalis. Analyses were made of 160 concrete sands for the 
purpose of determining to what extent the color test for organic 
content is dependable. An impact test was developed for the purpose 
of determining the quality of gravel aggregates, and an investigation 
was carried on in cooperation with the American Society for Testing 
Materials with the object of standardizing a compression test for 
rock. 

In connection with the accelerated wear test which is to be con- 
ducted at Arlington a series of abrasion tests were made on samples 
of crushed stone, gravel; sand, slag, chats, etc., from various parts 
of the United States. These aggregates, which have widely varying 
qualities, are to be used in the construction of the experimental con- 
crete road sections, and by correlating the results of the two series 
of experiments it is believed that it will be possible to establish a 
relation between the quality of aggregates and the wear of the 
pavement. 


RESEARCH IN CONNECTION WITH BITUMINOUS MATERIALS. 


Investigational work on bitumimous materials has beem econ- 
centrated upon bituminous mixtures such as are used in the con- 
struction of bituminous concrete and sheet-asphalt pavements. A 
number of projects are under way which will lead to a better 
knowledge of the essential characteristics of such mixtures and 
of suitable methods for testing their qualities. 

To supplement the special tests of bituminous concrete pavements 
which will be made at Arlington to determine the cause of wavy 
surfaces, a study of asphalt pavements has been instituted in five 
important cities in which different climatic conditions prevail. 
This study will be conducted in cooperation with the street depart- 
ments of the cities and the Asphalt Association. It will involve a 
comprehensive series of tests of a large number of samples taken 
from typical streets. The testing, which is now well under way, 
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is designed to determine the characteristics of sheet-asphalt mixtures 
that render them susceptible to the formation of waves. 

In addition, a laboratory study of bituminous mixtures is in 
progress to study methods of testing and determine essential qualities 
of such mixtures as are used in highway construction. 

A number of investigations on oils, asphalts, and tars have been 
carried out, particularly as to the methods of making the fixed- 
carbon tests, the results of the volatilization test as applied to road 
oils by two methods extensively used, and the consistency of refined 
tars as determined by means of the softening point and float test. 
The results of these investigations have been used in compiling 
specifications for suitable bituminous road materials. 

A number of investigations looking to the standardization of 
various tests for the quality of bituminous materials have been 
made generally in cooperation with the American Society for Testing 
Materials and the American Association of State Highway Officials. 
A detailed study of the viscosity test has been undertaken and partially 
completed, and the method of conducting the float test has been 
standardized. Further work has been carried out in connection 
with the distillation test for bituminous road materials. The com- 
mittee on tests of the American Association of State Highway Officials 
has held a number of meetings in various sections of the country at 
which the bureau has been represented, and a great deal of progress 
has been made in standardizing methods of testing to be applied to 
materials used in Federal-aid road construction. 


FEDERAL-AID TESTING. 


One of the important functions of the division of tests is the 
testing of materials used in Federal-aid road construction. The 
routine testing of such materials is performed in a large number of 
State highway laboratories and commercial laboratories throughout 
the country. This is necessary in order that the work may be done 
expeditiously. Itis highly important that such testing be performed 
in a standard manner and with skilled and careful operators. The 
division of tests, by the use of check samples and by personal visits 
to the various laboratories, aids in the establishment of standard 
methods of testing and gives information on the correct methods to 
“be used. During the fiscal year 1,160 samples of materials used in 
Federal-aid construction were received for testing, and personal 
visits were made to 37 road-materials laboratories performing tests 
on Federal-aid materials. 


INVESTIGATIONS IN COOPERATION WITH OTHER AGENCIES. 


In connection with its research program, the bureau has established 
cooperative relations with other institutions, which give it the 
benefit of increased personnel and testing facilities at a compara- 
tively low cost, and nich will reduce the time necessary to complete 
the work. Under the cooperative arrangements the cooperating 
agency pays for approximately one-half of the cost of the investiga- 
tion. uring the past year such cooperative investigations have been 
conducted by Purdue University, Iowa State College, University of 
Maryland, University of Texas, Kansas Agricultural College, Mas- 
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sachusetts Institute of Technology, North Carolina State Highwa 
Department, and New Hampshire State Highway Department. We 
have also worked in cooperation with the Illinois and California State 
highway departments. The investigations conducted involve field 
investigations of sand-clay roads, investigations of tractive resistance, 
and laboratory investigations of the properties of road-making 
materials. 


ROUTINE TESTING OF BITUMINOUS AND NONBITUMINOUS MATERIALS. 


In addition to the Federal-aid samples tested, tests were made by 
the chemical laboratory upon 445 samples of bituminous material, 160 
samples of metal, and 42 samples of miscellaneous materials. The 
nonbituminous testing laboratory examined 1,283 samples of various 
materials, including rock, sand, gravel, cement, concrete, slag, and 
brick. In the petrographic laboratory 991 samples were examined, 
including 4381 samples of rock, 262 of gravel, 239 of sand, 19 of clay, 
37 of slag, and 3 miscellaneous samples. In addition, the petrog- 
rapher conducted a special investigation of the microscopic portions 
of certain subgrade materials, in connection with which a special dye 
adsorption test was developed for investigating the clay and sus- 
pension clay portions. 


ECONOMIC INVESTIGATIONS AND RESEARCH. 


Recognizing the necessity of centralizing research in the fields of 
highway transportation, finance and valuation plans have been made 
for the organization of a division of highway economics as a separate 
division of the bureau beginning with the new fiscal year. A certain 
amount of investigational work his been done along these lines, but for 
the last three years there has been no special section of the organiza- 
tion charged with the responsibility of that particular kind of work. 

This year several very satisfactory studies have been made directl 
under thé office of the chief of bureau, the most prominent of whic 
were two traffic surveys conducted in cooperation with the Connecti- 
cut State Highway Department on the Boston Post Road and the road 
from Hartford, Conn., to Springfield, Mass. The survey on the Bos- 
ton Post Road was made near Greenwich, Conn., and that on the 
Hartford-Springfield Road was made near the Massachusetts line. 
Certain very illuminating data with regard to the weight and number 
of vehicles, the character of commodities transported by highway,,. 
and the length of haul by highway were obtained in those studies. 

During the summer of 1921 a survey of highway traffic, finance, and 
valuation was conducted in cooperation with the University of Ten- 
nessee and the highway department of that State in several Tennessee 
counties. 

Both of these surveys, their scope somewhat extended, will be 
continued during the next fiscal year, and it is expected that the Con- 
necticut survey in particular will produce traffic data records on a 
scale never before attempted. The survey will include the recording 
of vehicle traffic and the movement of commodities over the high- 
ways of the State for a period of a year, and it is hoped that it will 
provide much of the highway transport data so fundamental in the 
solution of modern highway problems. 
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During the spring of 1922 a survey was made in four Wisconsin 
counties of the total highway funds raised from all sources of revenue. 
This analysis, the purpose of which was to yield a better knowledge 
of the distribution of the burden of highway construction and main- 
tenance costs to various classes within a community, included a com- 

arison of urban and rural contributions to highway improvements. 
inancial researches are now in progress designed to develop the 
fundamental principles of sound highway financing. 

A survey of the influence of highway improvements on rural land 
values was also made in four Wisconsin counties in January, February, 
and March. The relative influence of earth, gravel, and concrete 
tee was observed by a study of assessment values, checked by true 
sales. 

With the opening of the new year a complete survey of highway 
_ transportation, finance, and valuation in California is planned to 
obtain fundamental data applicable to the Pacific Coast States. <A 
similar survey is to be conducted in a typical agricultural region. 
In this survey emphasis will rest upon the movement of produce 
from the farm to the market. 

Surveys in transportation, finance, and valuation are also con- 
templated in a combined industrial-agricultural State and a typical 
southern State. When the researches in Connecticut, an industrial 
State, in California, a Pacific coast State, in an agricultural State, 
a typical industrial-agricultural State and a southern State are 
completed it is hoped that a sufficient amount of highway transport 
data and financial and valuation data will be assembled to guide 
highway policies in States and sections which are comparable to the 
regions selected. 

EXTENSION ACTIVITIES. 


In the 30 years of its history the bureau has contributed con- | 
spicuously in many ways to the development of an intelligent public 
sentiment with regard to road improvement, and since the consolida- 
tion by which the agricultural engineering activities of the depart- 
ment were made a part of its duties, it has also carried on a suc- 
cessful extension work with respect to irrigation, land drainage, and 
matters connected with the structural arrangement and convenience 
of the farm home. ; 

Though it has been somewhat overshadowed by the immensity 
of the Federal-aid task, this educational work is still actively carried 
on. 
By means of lectures and addresses before public meetings, con- 
ventions, schools, and colleges, by exhibits at State fairs, automobile 
shows, and the conventions of engineers, by Department and 
Farmers’ Bulletins issued from time to time as need required and 
information justified, by means of articles in the technical and 
popular periodicals and daily press, and through the agency of the 
motion picture, information acquired by the bureau has been made 
available to the public. 

In the loss of its monthly magazine, Public Roads, publication 
of which was suspended in December after three and a half years of 
valuable service, the bureau was deprived of its most important 
educational medium. It had come to be recognized by the engineer- 
ing profession as one of the more important and useful engineering - 
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journals, and the suspension of its publication brought many expres- 
sions of regret not only from its engineer subscribers, but also from 
the nontechnical administrative heads of county highway activities 
to whom it had been helpful. Not the least gratifying of such expres- 
sions were those which came entirely without solicitation from the 
editors of other technical engineering journals. In view of the man 
important researches which are being conducted by the bureau ae 
its own forces and in cooperation with other research agencies, and 
the absolute necessity of a medium by which the results of these 
investigations can be given to the public, it is hoped that authority 
to resume publication will be granted as promptly as possible. 

In cooperation with the Highway Education Board, on which are 
represented with the bureau, the United States Bureau of Education, 
the War Department, the Society for Engineering Education, and 
various industries interested in the development of an adequate 
highway system, a great deal of valuable work has been done look- 
ing to the stimulation of technical education in highway and high- 
way transport engineering. By direct contact with educators in 
conferences held at a number of the larger engineering schools, by 
lending its assistance in devising courses of study, and by supplying 
material for instruction in the form of stereopticon slides, motion- 
picture films and models of various types of roads the experience and 
resources of the bureau have been placed at the disposal of the col- 
leges. Special sets of small models light enough to be cheaply trans- 

orted from school to school and strong enough to stand repeated 
andling have been made for this purpose, and new lantern slides 
descriptive of the latest engineering practice are also being made. 

Six motion-picture films, each approximately 1,000 feet in length, 
were developed during the year in cooperation with the Division of 
Publications. With the other films previously prepared there are 
now at the disposal of the department motion pictures depicting the 
construction of every important type of road, with the exception of 
the gravel road, and, in addition, three pictures which show the con- 
struction of roads in the national forests. 

In addition to the exhibits displayed at agricultural fairs under 
the auspices of the Office of Exhibits, the bureau has also prepared 
large exhibits for use at the more important highway engineering 
conventions and other gatherings of persons especially interested in 
the highways. The more important of these displays were made at 
the annual convention of the American Association of State Highway 
Officials at Omaha, Nebr., the meeting of the American Road Build- 
ers’ Association at Chicago, and the automobile show at New York. 

As a contribution to the department’s exhibit at the international 
exposition at Rio de Janeiro, Brazil, the bureau prepared a large 
model of a gravel road in course of construction with a realistic back- 
ground supplied by an oil painting. This exhibit is one of the most 
ambitious that the bureau has attempted, and it has proved to be a 
most interesting and instructive as well as very beautiful addition to 
the American display at the Brazilian exposition. 

Another contribution to American activity in connection with this 
exposition was made indirectly through the special highway bulletin 
of the Pan American Union issued in March. Most of the material 
in this publication was prepared by the bureau. 
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Numerous special magazine articles, addresses, and lectures by the 
personnel of the bureau, and hundreds of short articles of an in- 
formative character issued through the press service to the newspapers 
of the country constitute the less spectacular, but no less valuable 
educational service which is being rendered by the bureau every day 
of the vear. 


FARM-IRRIGATION INVESTIGATIONS. 


Great progress has been made in the art of irrigation during the 
60 years which have elapsed since the first crude irrigation works 
were built. In 1920 the area irrigated in the United States amounted 
to approximately 19,000,000 acres and the annual gross returns from 
irrigated lands is now nearly a half billion dollars. In the task of 
converting so large an extent of arid lands into highly productive 
fields and orchards this bureau, through its irrigation investigations, 
has rendered substantial aid. 

With large areas being put under irrigation for the first time, fre- 
quently by inexperienced irrigators, and the need for conserving 
water to meet the increased demand the bureau has published sev- 
eral bulletins, based upon its investigations, as an aid to the econom- 
ical and successful practice of irrigation. 

Methods of applying water to land have been studied in the prin- 
cipal irrigated sections and the results published in Farmers’ Bulle- 
tins. The Border Method of Irrigation, recently issued, describes 
variations in this important method adapted to different conditions 
and another bulletin on the corrugation method of irrigation has 
been prepared for publication. 

Wells as a source of irrigation water have been increasingly used in 
recent years. Frequently this method is the only one available for 
bringing rich land under cultivation, and it is adapted to the develop- 
ment of small areas. Assistance has been given on a good many 
projects of this kind, and a bulletin based on observations of the suc- 
cessful practice of this method has been prepared for publication. 

In spite of the fact that irrigation has been practiced for many 
years throughout the West, many mistakes are made in the design of 
new projects which might be avoided by a study of the experience in 
the operation of the older ones. To overcome this to a degree, astudy 
has been made by the bureau of irrigation in northern Colorado in 
cooperation with the Colorado Agricultural Experiment Station. 
This investigation has covered all phases of irrigation in one of the 
oldest and most successful irrigated regions, and the results are now 
available in Department Bulletion No. 1026, Irrigation in Northern 
Colorado. 

A detailed study of drainage structures used in the drainage of irri- 
gated lands has been made, the results of which will be embodied in a 
report now in preparation. Investigations have also been made of 
the rise of alkali and the capacities of drainage ditches and tiles. 

The irrigation district has been rapidly growing in favor as a form 
of organization for the reclamation of arid land or for the improve- 
ment of existing irrigation systems. The irrigation division has in 
the past assisted a number of the Western States in perfecting laws 
relating to such districts, and during the past year acareful study was 
made of the operation of the irrigation district law in each of the 
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States in which such districts have been established and a report sub- 
mitted for publication on “Irrigation District Development in the 
United States.” 

Hydraulic experiments have been continued at the Fort Collins 
(Colo.) laboratory and at the field laboratory near there. Especial 
attention has been given to evaporation experiments, but these 
studies have not yet been carried far enough to warrant publication 
of the results. Several of the new current meters devised by a member 
of the division have been constructed and sent out for use under field 
conditions. 

The division has continued to render assistance to communities in 
the organization of irrigation and drainage districts, having for their 
purpose the reconstruction or improvement of existing systems or the 
installation of new works of irrigation or drainage. This is considered 
an important phase of the work, as mistakes made in the initial stages 
of organization sometimes lead to serious difficulties and even failure 
of a project. 

It is not generally known that the cost of securing a water supply 
for arid land, including the building of storage reservoirs, diversion 
dams, canals, and other works necessary to bring the water to the 
farm, is frequently less than the farmer’s expense in preparing his land 
for irrigation, building the necessary improvements, purchasing 
equipment, etc. This is one of the rather surprising facts brought 
out by data which have been collected recently relating to the cost of 
irrigation water and the cost of establishing an irrigated farm, The 
study of the cost of irrigation water has thus far been confined to the 
State of California, but the investigation as to the cost of establishing 
an irrigated farm has covered the entire West. The results when 
available will be of assistance to new enterprises and to prospective 
settlers on irrigated farms. 


FARM-DRAINAGE INVESTIGATIONS. 


In the field of agricultural drainage the problems that may be 
studied with profit are many and varied. A few of these stand out 
because they affect so directly and obviously the pocketbook of the 
farmer. It is to this latter class that the bureau must confine 
itself. 

These basic projects, from their very nature, must continue from 
year to year. Consider, for example, the matter of depth and spac- 
ing of tile drains. Shall the farmer of the fine sandy loams of North 
Carolina space his tile lines 100 feet or 135 feet apart? In this 
decision is involved a matter of some $10 or $15 per acre drained. 
Studies made in Pitt County, N. C., during the last two years have 
shown that the wider spacing is satisfactory. Plainly, however, this 
determination for the sandy soils of the Coastal Plain of North 
Carolina will not apply to the close clay soils of the Mississippi 
Delta country. The fact is that the opportunities for studies along 
this line are as numerous as are the types of soil and the variations 
in rainfall. To the extent that resources will permit, these investi- 
gations will be continued with respect to other soil types and 
localities. 

One of the advantages that has long been claimed for tile drains is 
that they “warm” the soil. While it is not difficult to arrive at this 
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conclusion from a theoretical standpoint, few satisfactory demonstra- 
tions based upon long-continued records have been made. The 
record kept by the bureau this year will therefore add an important 
contribution to the existing data on this subject. By the use of the 
soil thermograph a continuous record was kept for one year beginnin 
May 1, 1921, on a tile-drained tract and on an adjoinin made 
tract, on the college farm at Athens, Ga. The results showed that 
at a depth of 18 inches below the surface the average temperature 
of the drained soil was nearly 2° higher than that of undrained soil 
at the same depth. A similar record is now being kept at Athens 
and also on the experimental farm at Summerville, S. C., for a depth 
of 12 inches. 

The amount of run-off from agricultural land and the flow of water 
under various conditions afford a field for research on which many 
times the funds available for such work might be expended with 
profit.  Run-off is the very basis of drainage design. The success 
or failure of the system hinges on the decision as oe much water 
must be carried and how it shall be carried. This applies as well to 
the tile system installed by the individual farmer as to the great 
dredged ditches and floodways designed in connection with com- 
munity projects affecting hundreds of landowners. The Little River 
drainage district in southeast Missouri, one of the largest in the coun- 
try, affords unique opportunity for the study of the flow of water in 
floodways and determination of run-off from the drainage area. The 
floodway consists of parallel levees, some 1,200 feet apart, built to 
carry the hill water directly across the flat, intervening country to the 
Mississippi River. The spring of 1922 afforded an exceptional chance 
to study the flow in this floodway as affected by high stages of the 
Mississippi, and the bureau was fortunate to be able to take advantage 
of the opportunity. Before terminating this investigation it is hoped 
that a ae wil be afforded to study the floodway under conditions 
of simultaneous high run-off from the hill land and low stage of the 
Mississippi. The complete data, when secured, will fill a gap in 
engineering knowledge necessary for the proper design of similar 
projects. 

Other surface run-off data were collected through the keeping of 
continuous stage readings on certain streams in Alabama and North 
Carolina, the channels of which have been so gauged that the discharge 
at various stages is known. Continuous record of discharges from tile 
systems were kept in conjunction with records of rainfall and tem- 
‘perature on the college farm at Athens, Ga., on the State experimental 

arm at Summerville, S. C., and in Pitt County, N. C. These data 
will be invaluable in the future design of large and small systems to 
operate under similar conditions. 4] 

The investigation of the durability of tile under soil conditions 
existing in certain counties in southwestern Minnesota was Gontinued, 
The cooperation given by the Minnesota department of agriculture 
and the State department of drainage and waters has afforded oppor- 
tunity to extend the scope of the work so as not only to aim at defining 
the areas where the use of concrete tile—as at present manufactured — 
is not advisable, but also to carry on research that it is hoped will lead 
to the commercial production of concrete tile that will be highly 
resistant to the action of soil alkalis. In the summer of 1921 a labora- 
tory to be devoted to this work was established at the University of 
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Minnesota. It is gratifying to be able to record here that this work 
has the approval and cooperation of the manufacturers of concrete 
tile in Minnesota. A marked improvement in the quality of com- 
mercial tile put out is already apparent. 

A preliminary survey of the concrete-alkali situation in the South- 
eastern States was also made during the year. Further work in this 
section is planned. 

One of the greatest problems of the individual farmer and of 
agricultural communities is soil erosion. The rich top soil, the loss of 
which from his field the farmer mourns to-day, is to-morrow the bane 
of his neighbor. In past years the bureau has given considerable 
study to surface erosion and gullying, the by-products of which 
present community problems that yearly are becoming more serious. 
The soil washed from thousands of cultivated fields ultimately is 
deposited in the large drainage outlets, often constructed at great 
expense, and decreases their efficiency. Until this problem shail be 
solved at its source, which is the farmer’s field, communities will be 
put to large expense to maintain their drainage outlets. A number 
of methods of preventing and controlling gullies have been found to 
give good results, and these have been presented in the bulletin 
Gullies—How to Control and Reclaim Them. 

The use of sedimentation basins to overcome the deposition of 
material in stream beds promises some success. These basins are 
made by diking off areas of flat land where the silt-laden tributaries 
debouch from the hills. The spreading out of the water in these 
diked areas results in a reduction of velocity and a deposition of at 
least a part of the silt. For three years the bureau has followed the 
action of a number of these basins in the Middle West. Measure- 
ments have been made of the rate of filling, the character of the 
deposited material has been noted, and beneficial effects on the 
stream below recorded. The problem is a complex one, but as a 
result of the study—to be continued over a number of years—the 
bureau expects to be able to make definite recommendations with 
regard to sedimentation basins that will be of great value. 

Iixtension work in farm drainage is conducted in cooperation with 
the State extension services. In some States formal cooperative 
agreements are operative. In others, where the bureau has no drain- 
age representative, each project is handled individually with the ex- 
tension service. During the last fiscal year regular estension agree- 
ments were in effect in Alabama, Arkansas, Georgia, North Carolina, 
Tennessee, and West Virginia. The work consisted mostly of in- 
dividual assistance given to farmers in connection with tile drainage 
and terracing layouts. 

Mention should be made of assistance rendered drainage districts 
whose plans have been submitted to the bureau for review. Sugges- 
tions relating to such plans have been instrumental in saving thou- 
sands of dollars to the affected landowners. 


FARM ENGINEERING INVESTIGATIONS. 


As the work of the bureau in connection with the investigation of 
farm engineering problems has become more widely known to the 
public the requests for information and assistance from farmers and 
others have been received in such numbers as to occupy the greater 
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part of the time of the limited technical force available. It is a 
service that is of great value to the more or less isolated farmer who 
is without other means of securing information and to the many who 
do not know where to look even though other sources of information 
are accessible to them. 

Much of the structural and mechanical engineering work of the 
year has been done in cooperation with or at the request of other 

ureaus of the department whose findings affect farm structures, 
machinery or equipment, and which for proper presentation require 
designs, either in the form of blue prints or as illustrations accompany- 
ing text matter. A number of farm structure and equipment designs 
were prepared for general distribution. 

Plans of buildings to house the experimental and investigational 
work of other bureaus were prepared and a study was made for the 

urpose of enlarging the water supply at the Arlington Experimental 
arm, and plans are also in preparation for a new heating and power 
plant for the farm. 

One of the most important investigations conducted during the 
year is that which relates to the ventilation of barns, a project which 
was carried on in cooperation with the American Society of Agricul- 
tural Engineers. This matter of ventilation, so important to the 
maintenance of the health of stock, has not heretofore received the 
amount of scientific study its importance justifies. Very little precise 
information has been available with regard to the effect of temperature 
and wind upon the operation of a ventilation system, and the lack 
of such information has been responsible for a large percentage of 
expensive failures. The bureau’s studies, which are still incomplete, 
have already supplied scientific data of great value to ventilating 
engineers, and a progress report in the form of a department bulletin 
has been prepared for publication. 

Owing to the numerous inquiries regarding the construction of 
farm dams and the development of farm hydroelectric power plants, 
arrangements were made with the agricultural engineering depart- 
ment of the Virginia Polytechnic Institute for a cooperative investi- 
gation with a view to the publication of a bulletin which will bring 
home to many farmer owners of potential water power the energy 
that is going to waste and enable them to determine for themselves 
if an installation is practical, the power to be derived, and a rough 
estimate of the cost. 

The text of a bulletin discussing the installation of multipipe 
warm air furnaces was practically completed. As one of a series 
of publications pertaining to farmhouse heating it should be of 
considerable interest to farmers confronted with a house-heating 
problem. 

Concrete is almost universally used on the farm, and while some- 
thing is generally known about its mixing, it is not always that a sat- 
isfactory or economical concrete is secured. This has been quite 

enerally realized, as indicated by requests for information. Farmers’ 

ulletin 1279, Plain Concrete for Farm Use, is now in the hands of 
the printer and deals with the general Bynes of making, placing 
and caring for plain concrete. This is the first of a contemplated 
series dealing with concrete construction on the farm. 


502 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


There was also sent to the printer a joint publication prepared in 
cooperation with the Bureau of Entomology and designed to assist 
orchardmen who wish to make their own lime-sulphur spray. 

Cooperative work with the same bureau in connection with the de- 
velopment of cotton-boll-weevil control was continued. The work 
of the year consisted largely of testing commercial dusting machines 
submitted to the laboratory, in advising with manufacturers in 
regard to machine design and construction, and in disseminating 
information and assisting prospective purchasers in the selection of 
suitable equipment. The interest shown by manufacturers who are 
considering the production of dusting machinery and of planters 
confronted with the boll-weevil problem was highly gratifying. A 
new development in the work is the use of airplanes equipped with 
dusting machines. Such experimental work as has been done indi- 
cates the desirability of further investigations and experiment with 
such equipment. 

The Fanteannent to a certain extent of horses and mules by me- 
chanical power has become quite general on the farm and has created a 
demand from farmers considering the purchase of tractors and trucks 
for unprejudiced information. To meet the demand studies have 
been necessary in various sections of the country. These have been 
undertaken independently and in cooperation with the Office of Farm 
Management and Farm Economics and the Bureau of Animal In- 
dustry. Asa result Farmers’ Bulletin No. 1278, Tractors on South- 
ern Farms, and Department Bulletin No. 997, The Cost and Utili- 
zation of Power on Farms Where Tractors are Owned, have been 
published and a Farmers’ Bulletin, Corn Belt Farmers Who Own 
Motor Trucks, is with the printer. 

In order to bring together in a comprehensive and related form 
the information obtained in the various farm power investigations 
that have been made in the Corn Belt, a series of bulletins was pre- 
pated bearing the following titles: Choosing the Tractor; Cost of 

sing the Tractor; Shall I Buy a Tractor; Changes Effected by the 
Tractor; What Tractors and Horses Do. The manuscripts which 
deal with Corn Belt conditions and which were prepared in cooper- 
ation with the Office of Farm Management ahd Farm Economics, 
were submitted for publication. 

Department Circular 212, published during the year, is a report 
of the manufacture and sale of farm equipment in 1920. It was the 
intention to continue the compilation of such reports year by year, 
but the work was transferred to the Bureau of the Census, which 
will compile the information for the ensuing year. 


DISTRIBUTION OF SURPLUS WAR EXPLOSIVES. 


In accordance with an act of Congress (Public, No. 7, 66th Cong., 
H. R. 5227) some 12,000,000 pounds of picric acid, a surplus war 
explosive, was turned over by the War Department to the Depart- 
ment of Agriculture for distribution to farmers as a means of encour- 
aging land clearing. This picric acid is furnished to the farmer at the 
actual contract cost of drying, cartridging, packing, and shipping 
(6 cents per pound), plus a charge of 1 cent per pound to reimburse 
the State cooperating agency, usually the agricultural college, for 
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its expense in connection with collecting individual orders and 
distributing carload shipments. 

The plan has been very successful. It has placed a good agri- 
cultural explosive in the hands of farmers at a cost less than that of 
commercial dynamite and without doubt has been the means of 
furthering land clearing. Testimonials as to the efficiency of picric 
acid as an agricultural explosive have been uniformly favorable. 
Economic conditions during the last fiscal year have operated ad- 
versely to the distribution of picric acid; especially is this true of 
some of the Southern States, whats the farmer, although desiring to 
obtain picric acid, was unable to take advantage of the opportunity. 
During the fiscal year 3,264,800 pounds of picric acid has been shipped 
to’ the various States, as follows: 
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REPORT OF THE CHIEF OF THE BUREAU OF MARKETS 
AND CROP ESTIMATES. 


Unirep States DerpartMEeNntT OF AGRICULTURE, 
Bureau or AGricuutruraL Economics, 
Washington, October 5, 1922. 
Sir: I have the honor to transmit herewith report of the work of 
the Bureau of Markets and Crop Estimates for the fiscal year ending 
June 30, 1922. 
Respectfully, 
Henry C. Taytor, 
Chief of Bureau. 
Hon. H. C. Watuxace, 
Secretary of Agriculture. 


On July 1, 1921, the Bureau of Markets and the Bureau of Crop 
Estimates were consolidated under the name of the Bureau of 
Markets and Crop Estimates. At the same time the department 
made recommendation in its estimates for the fiscal year 1923 that 
a further consolidation be effected by uniting the Bureau of Markets 
and Crop Estimates with the Office of Farm Management and Farm 
Economics. Congress gave favorable consideration to this recom- 
mendation, and in the act making appropriations for the Depart- 
ment of Agriculture provision was made for the creation of the 
Bureau of Agricultural Economics, to be charged with the exercise 
of all powers and the performance of all duties formerly imposed 
by law on the three separate bureaus. Although the latter consoli- 
dation did not actually take place until the end of the fiscal year coy- 
ered by this report, an informal reorganization was effected by which 
related lines of work were brought into close cooperation and activi- 
ties were regrouped in order to secure a more effective organization. 

Especial attention has been given during the year to the prosecu- 
tion of economic research studies, as it was felt that this work was 
fundamentally necessary as a basis for recommendations for im- 
provements in marketing methods. The successful conduct of service 
and regulatory work also depends upon the bureau’s possessing 
comprehensive and accurate information with regard to marketing 
conditions. Effort has been made to coordinate the economic studies 
of the bureau in such a manner that information can be furnished 
covering each phase of the whole process of production, marketing, 
and distribution. 

Among the activities which have been given especial attention 
during the past year were the studies of the costs of marketing; the 
collection of information relative to agricultural competition of for- 
eign countries with the United States and the demand for American 
farm products in foreign countries, and the effecting of arrangements 
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for securing information as to condition and production of crops in 
various foreign countries; an analysis of the economic situation in 
the live-stock industry and the development of plans leading to the 
more orderly marketing of live stock; a study of fruit auction com- 
panies; the expansion of the work of collecting statistics of live- 
stock production; the formulation and perfecting of grades and 
standards for farm products; the inauguration of a shipping-point 
inspection on fruits and vegetables; the development of the radio 
news service; the inauguration of a grain news service; and the car- 
rying out of the greatly increased activities under the United States 
warehouse act.” A detailed report covering the various activities 
follows. 


DIVISION OF FRUITS AND VEGETABLES. 


The work of the Division of Fruits and Vegetables, which was 
directed by Wells A. Sherman, included the following activities : 

Marketing of fruits and vegetables. 

Market news service on fruits and vegetables (including peanuts and homey). 


Market inspection of perishable foods (fruits and vegetables). 
Enforcement of the standard container act. 


MARKETING OF FRUITS AND VEGETABLES. 


Under this project are included two groups of investigations, those 
relating to the formulation and promulgation of grades and stand- 
ards for fruits and vegetables, conducted under the direction of 
H. W. Samson, and research studies relating to the marketing of 
fruits and vegetables, under the direction of A. D. Miller and Dr. 
A. E, Cance. 


GRADES AND STANDARDS INVESTIGATIONS. 


As a result of extensive field investigations and of tests under ac- 
tual commercial conditions, Federal grades have now been forrau- 
lated and recommended for the following 14 products: 


Barreled apples. Cucumbers. Strawberries. 
Asparagus. Lettuce. Sweet potatoes. 
Cabbage. Bermuda onions. Tomatoes. 
Cauliflower. Northern-grown onions. White potatoes. 
Celery. _. Peaches. 


Tentative grades have also been recommended for shelled Spanish 
peanuts. Studies are now being made on the basis of which it is 
expected that grades for honey will be formulated. 

Investigation of standards for packing various products has been 
continued. The general subject of preparing fruits and vegetables 
for market has also engaged the attention of this project. Material 
along these lines is being prepared for the use of extension workers, 
as well as for classroom work in agricultural colleges. 

The technical staff has spent much time in the field assisting grow- 
ers and shippers in the proper interpretation and use of grades which 
have been promulgated. This work was carried ‘on both indepen- 
dently and in conjunction with State or local authorities. Demonstra- 
tions of the grades have been made at prominent shipping points In 
a number of States, and the number of requests is increasing for such, 
educational and practical assistance. Much of this work has resulted 
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from the inauguration of shipping-point inspection services by several 
of the States. It is of the utmost importance that uniformity be ob- 
served in the interpretation and application of the grades, so that they 
may have a national influence in the orderly marketing of farm 
products. 


RESEARCH STUDIES IN THE MARKETING OF FRUITS AND VEGETABLES. » 


A study is being made of the organized fruit auction companies, 
of which there are approximately 20 in the larger city markets. 
Although it is estimated that auction companies handled about 
$150,000,000 worth of fruit during the past year, very little is known 
of the details of their organization and the extent to which they differ 
in the functions performed or services rendered, or of their relative 
efficiency in the handling of different classes of products. The ques- 
tion of the extension of credits by auction companies and innumerable 
details connected with their business management need to be brought 
to light in order that their usefulness may be measured and that re- 
forms in their control or methods may be brought about, if necessary. 

An intensive study is being made of the subject of the financing of 
of the production of fruits and vegetables by distributors. The pur- 
pose of this study is to ascertain to what extent and in what regions 
growers are financed while producing a crop, either by distributors 
and dealers or by banks, stores, or fertilizer companies; what crops 
are so financed; what is the effect on distribution and prices; what 
is the effect on production; and what is the relation of such financing 
to growers’ cooperative associations. 

Studies are being made also which aim to secure detailed informa- 
tion on problems of production, supply, distribution, and consump- 
tion of various agricultural commodities. These studies will enable 
the department to furnish more timely and helpful forecast data to 
serve as a basis for intelligent decisions on the part of producers in 
the marketing of their products. 


MARKET NEWS SERVICE ON FRUITS AND VEGETABLES. 


The division leader was assisted in this work by E. W. Stillwell. 

The telegraphic market news service on fruits and vegetables has 
completed its seventh year of operation. During 1921 the program 
of shipment reports included 36 important fruits and vegetables, but 
this number was later reduced to 20, so that the work of the past fiscal 
year covered only the following commodities: 


Apples. Honey Dews. Spinach. 
Cabbage. Lettuce. Strawberries. 
Cantaloupes. Mixed deciduous fruit. Sweet potatoes. 
Casaba melons. Mixed vegetables. Tomatoes. 
Cauliflower. Onions. Watermelons. 
Celery. Peaches. White potatoes. 
Grapes. Pears. 


On 14 of these products complete daily market reports were 
issued in season. On the remaining commodities only daily ship- 
ment information was published. The complete reports include car- 
lot shipments by States, the arrivals, cars on track, jobbing prices, 
and general conditions in 10 or more of the leading markets, as well 
as the f. o. b. prices and other shipping-point information. 
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Car-lot movement reports were received during the year on nearly 
735,000 cars of 24 of the principal fruits and vegetables. These re- 
ports were submitted by 1,275 division superintendents and other 
officials representing approximately 500 transportation lines. 

At the opening of the year 1921 there were 14 market stations in 
operation in important consuming centers. Reduction of funds for 
this avork made it necessary to close three of these branch offices, so 
that only 11 regular market stations were operated during the fiscal 
year 1922. The list of these offices follows: 


Baltimore. Detroit.” Omaha.’ 
Boston. Kansas City. Philadelphia. 
Chicago. Los Angeles. Pittsburgh. 
Cincinnati. Minneapolis. St. Louis. 
Cleveland.* New York. 


All of these offices except Los Angeles were connected with the 
leased wire system of the bureau. Communication with that city 
and with most of the 34 field stations in country districts was by 
commercial wire. 

Temporary field stations were operated during the year 1921 at 
34 points in principal producing sections, a decrease of 5 stations as 
compared with the preceding year. In the first six months of 1922, 
six additional stations were opened at points which did not have 
service in 1921. The news service had its own representatives in 25 
different States. Many of the permanent branch offices in terminal 
markets served mailing lists of producers and shippers in near-by 
territory. 

In the year ending December 31, 1921, approximately 5,200,000 
mimeographed reports were issued at market stations and 1,600,000 
from temporary field stations. The mailing lists at the market sta- 
tions and at Washington included 32,600 individuals, while the field 
stations served nearly 27,000 persons. 

A Weekly Market Review of Fruits and Vegetables has been 
issued regularly from Washington. This review analyzes the car- 
jot shipments of the week and the trend of prices in the various con- 
suming and producing centers. It is distributed in mimeographed 
form to approximately 4,000 persons. 

A short week-end review also is prepared and distributed by the 
department’s press service to several press associations, thus reach- 
ing a large number of weekly journals having many thousands of 
subscribers. A monthly news story is sent to about 50 periodicals, 
mostly farm papers, which go to press late in the month. 

The Weekly Summary of Carlot Shipments of fruits and vege- 
tables continues to be a valuable adjunct of the News Service. This 
statistical report compares the movement of each product from the 
respective States of origin with the shipments of the previous week 
and with the corresponding period of the year before, and shows 
the total shipments to date this season and last. It is mailed from 
Washington to a list of 1,100 names. 

In addition, many items of information are distributed by tele- 
graph and telephone upon request of interested parties who pay the 
costs of transmission. Information is distributed by radiograph and 
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radiophone, and through the department publication, Weather, 
Crops, and Markets. (This subject is treated at more length under 
the Division of Information.) 

Weekly reports on peanut marketing conditions have been con- 
tinued, and have met with much favor by consumers and dealers. 

Semimonthly reports on honey and beeswax are issued from the 
Washington office to a list of 3,500 names, and from Kansas City to 
about 1,700. This is an increase of approximately 73 per cent over 
the number receiving these reports last year. The service has been 
strengthened during the past year by the addition of new sources of 
information in producing areas, 

Daily unload reports covering 10 commodities have been secured 
by representatives of the bureau located at 13 of the most important 
receiving points. These statistics furnish an index of the consuming 
capacity of various markets, as well as a report of the source of 
supplies. The information thus secured has been very valuable in 
answering inquiries for this type of information, and it is now being 
prepared for publication. 

The value of the Market News Service has been demonstrated 
during the past year by the fact that agencies in various sections have 
entered into agreements with the bureau by which the local or State 
organizations pay the whole or a part of the expenses involved in 
order that the bureau may be able to extend this service to them. 


MARKET INSPECTION OF PERISHABLE FOODS (FRUITS AND VEGETABLES). 


The division leader has been assisted in this work by F. G. Robb. 
This service has maintained offices in the following principal distrib- 
uting markets of the country for the periods indicated : 

Entire year: Atlanta, Baltimore, Boston, Buffalo, Chicago, Cincinnati, Cleve- 
land, Columbus, Detroit, Indianapolis, Kansas City, Los Angeles, Memphis, 
Milwaukee, Minneapolis, New Orleans, New York, Omaha, Philadelphia, Pitts- 
burgh, St. Louis, San Francisco, and Washington. 

Denver, Colo.: April, 1922—June, 1922, inclusive. 

Fort Worth, Houston: September, 1921—February, 1922, inclusive. 

Harrisburg, Wilkes-Barre: September, 1921—June, 1922, inclusive. 

Louisville: July, 1921—-Novembery 1922, inclusive. 

Norfolk: September, 1921—May, 1922, inclusive. 

At Columbus, Harrisburg, Los Angeles, Milwaukee, and Wilkes- 
Barre the inspection work has been conducted in connection with 
market news work, one employee handling both services. At Denver 
the inspection work was established in May in cooperation with the 
State of Colorado. At Norfolk and San Francisco, the few com- 
mercial inspections handled were made by men whose principal 
duties consisted of the inspection of fruits and vegetables for the 
Navy. 

From the markets indicated above 192 additional designated 
markets were reached upon request. Approximately 95 per cent of 
all inspections, however, were made in the markets in which inspec- 
tors were located. 

The following table shows the total number of commercial in- 
spections handled by each office during the fiscal vear 1922. This 
does not include inspections for the Navy or Marine Corps. The 


510 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


grand total of 31,207 inspections is about 31 per cent more than the 
total for the fiscal year 1921: 


Station. | Total. Station. | Total. 

~ ___|—____||— DoE EESEL BTS CREA ae 0 <e 
A Planta presi «2522 n nonce hee seleee | 436) Wouisville = eer pee eeiae wane aa seas 80 
‘Baltimore. Si 2ittig sk (fitted, Sle 8644) |AMempiis: 9 58, le os. eee eee eee | 452 
BOStOn Bees cs adiqess eS SSH jae ee 15\049))1) Milwaukee £: joo 01022 sce U 0l 2 ee 480 
Biutial on ecset sees aoe cceceeecse eee GO9s| Minn ea polis../co.ascciek eabincico ae nececee 1, 035 
Whicdcos eh eal es ee ee 401204} iNew Orleans’! 2. SELL eee eae? | 684 
Cincinngtioes, = 505 Seswcsncesn ce ee eeee GOB |WiNews Work... sae etn ee ee eee | 4, 262 
Cleveland ss. 79 LU Se | 1,324 || GNoriolkees4. EPR ee AT SIRES 146 
Columbuss-seactseccnns saceneee eats 253' || Omahae «3.1025. pe bedisex eb aetatace se 471 
ID river tsi satis ccccecisen seco eeaaeeeeee 16, Philadelp hig S222) ce smceset ec casaeicn 5, 196 
Detroit: . AG Bese. ROR 15061 }|| Bittshurgh.s. 2s See yas. esa. . | 4,375 
ORURVVOLEN IE) =o oo oe oh nt arti eh anee 122 Ie St: onset se sco ens eas See 1,357 
Harrisburg 1 27 | San'Hrancisce2.+ 28) 527 Aisi: 5 
HL OUStOHise coon eee teee 904} Wiashingtont .--452!91) 2 madicces te | 536 
Indianapolis 456"|| "Wilkes-Barre l= 5.0 csesteecee nee | 136 
Kansas City | 835 || ————. 
WosvAmgeleszis 2 aa cohen dtt ee octeme «ctee | 26 || SPOGAL Ct eee eS SS. Sehnert | 31, 207 

| | | 


1 Cooperative inspection work was not started at Harrisburg, Pa., until October, 1921; at Wilkes-Barre 
Pa., until September, 1921; and at Denver, Colo., until May, 1922. 
_? Most of the work at Norfolk and San Francisco is done for the Navy; relatively few commercial inspec- 
tions are required at those points. 


The inspections performed covered 91 products, but 71 per cent 
of all inspections were on potatoes, apples, grapes, peaches, oranges, 
onions, cabbage, lettuce, and tomatoes. Ninety per cent of these in- 
spections covered full carloads, the remainder of the inspections 
covering from a few packages to one-half a car. In addition, 34,- 
440,016 pounds of fruits and vegetables were inspected for the Navy 
and Marine Corps at eight naval stations. Of this quantity 2,181,009 
pounds were rejected, and reductions were made for short weight 
and other reasons amounting to 160,608 pounds. Fees received for 
the inspection of fruits and vegetables during the year amounted to 
$191,575.13. 

It was necessary to refuse over 2,000 requests for inspections in 
markets already established because of lack of men to perform the 
work requested. Hundreds of inquiries were received also from 
shipping points and nondesignated markets, while a number of 
large designated markets requested the continuous service of an in- 
spector, stating that the value of the service was decreased because of 
the expense and delay incident to having inspections made by men 
who were stationed in some other market. 


ENFORCEMENT OF THE UNITED STATES STANDARD CONTAINER ACT. 


The division leader was assisted in this work by H. W. Samson 
and H. A. Spilman. 

During the past year visits were made to more than 60 package 
factories in 12 States. A number of wholesale dealers and State 
officials were called upon in connection with standardization work, 
and addresses relating to this work were made at several conven- 
tions. 

Three specific complaints of violations of the standard-container 
act were investigated; one relating to Florida tomato baskets, a 
second connected with Indiana berry boxes, and a third regarding 
berry boxes from Michigan. The office work of this project was 
greatly increased during the year. Nearly 2,300 containers of 
various descriptions were submitted for official capacity tests, an 1n- 
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crease of more than 1,800 over the preceding year. Sets of photo- 
graphs illustrating standardization of containers were supplied to 
interested parties. Several leaflets were also issued in mimeographed 
form as follows: 

“Outline of Present and Proposed Standardization of Fruit and Vegetable 
Containers.” 


“A Schedule of Recommended Dimensions for Berry Boxes and Till Baskets.” 
“A List of States Which Have Standardized Fruit and Vegetable Containers.” 


DIVISION OF LIVE STOCK, MEATS, AND WOOL. 


The Division of Live Stock, Meats, and Wool, which has been con- 
ducted under the direction of C. V. Whalin, includes the following 
activities: 


Research studies relating to the marketing of live stock, meats, and wool. 
Market reports on live stock, meats, and wool. 


RESEARCH STUDIES RELATING TO THE MARKETING OF LIVE STOCK, MEATS, 
AND WOOL. 


The division leader has been assisted in this work by C. A. 
Burmeister, L. B. Burk, W. C. Davis, C. A. Harlan, and G. T. 
Willingmyre. 

Greater progress was made in the investigational and research 
work of this division during the past year than in any previous year. 
Investigation of the marketing problems which had been abandoned 
temporarily during the war were resumed and many problems which 
had developed as a result of changed economic conditions were given 
attention. Because of the discouraging conditions prevailing in the 
live-stock industry at the opening of the past fiscal year, the division 
undertook to make a careful analysis of the economic phases of the 
live-stock industry. A thorough study was made of all available 
data, and the results of these studies were summarized in three reports 
which were used by the department committee which had been organ- 
ized for the purpose of assisting the Joint Commission of Agricul- 
tural Inquiry in its investigation of this subject. 

Discontent caused by the uneven progress of deflation in the 
various industries aroused much interest as to the final distribution 
of the consumers’ dollar and prompted inquiries as to whether any 
particular interest in the chain of distribution was receiving an 
excessive share for services rendered. Investigations were conducted 
to obtain the information needed to determine the percentage distri- 
bution of the “ consumers’ meat dollar,” and the analysis made was 
furnished the departmental committee appointed to assist the Joint 
Commission of Agricultural Inquiry. 

Through cooperation with the buying and selling agencies in the 
live-stock markets in Chicago, information is being secured and tabu- 
lated showing the State origin, movement, and average weight of 
each grade of beef steers received, together with the average price 
paid and final disposition. Information is being tabulated also show- 
ing the percentage of each market class of sheep and lambs in the 
total receipts at Chicago and the average weight and price of these 
classes. Plans are under way to extend this service to Omaha and 
Kansas City. This information will become more valuable as it 
becomes cumulative, and eventually it should enable producers and 
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feeders not only to plan their operations more intelligently but to 
regulate the movement of their stock to market. 

An exhaustive study has been made of the history of the develop- 
ment of live-stock marketing in the United States. Information 
which will be of great value from a historical viewpoint has been 
assembled. This information is being prepared for publication in 
Yearbook articles on the cattle and swine industry. 

Because of numerous complaints received from producers in the 
Southeastern States of unfair discrimination on the part of local 
slaughterers in the prices paid for soft or oily hogs as compared 
with prices paid for firm hogs, the division made an investigation 
to determine the facts. It was found that there was a lack of infor- 
mation with regard to the true market values of hogs which might 
be corrected by the establishment of a market-reporting service in 
this section. Plans for such a service are being given consideration. 

Particular attention has been given during the past year to per- 
fecting the market classes and grades for live stock and dressed 
meats. The development of these standards has been carried on in 
connection with the market-reporting service on live stock and dressed 
meats which was begun early in 1917, the tentative grades being used 
as the basis for the market reports. These standards have been 
thoroughly tested by the bureau and have been subjected to inten- 
sive study with a view to eliminating any weak features. Numer- 
ous conferences have been held with producers and members of the 
trade, and suggestions and recommendations have been invited in 
order that the standards as finally promulgated might meet the needs 
of the trade. The work of preparing these standards has now been 
completed. Tllustrated bulletins describing the various classes and 
grades and defining terms are in course of preparation. Manuscript 
for a bulletin on Market Classes and Grades of Dressed Beef has 
been submitted for publication and similar bulletins will be sub- 
mitted at an early date covering cattle, hogs, veal, lamb, and mutton, 
and pork carcasses and cuts and miscellaneous meat products. When 
available for public distribution these bulletins will enhance the 
value of the market news service, as the information embodied 
therein will greatly facilitate the interpretation of the market reports. 

Progress has been made toward the adoption of standard containers 
for shipping meat and meat products. Educational work has been 
carried on by means of exhibits at the International Live Stock 
Show in Chicago and the various State fairs, and charts have been 
prepared for distribution which illustrate standard methods of cut- 
ting carcasses of the various meat animals into wholesale and retail 
cuts. 

Intensive studies have been carried on with regard to the costs 
of marketing live stock. ee subject will be covered elsewhere in 
this report. under the title Costs of Marketing.) 

In connection with the research work on the costs of marketing 
live stock and meat, arrangements were made for a series of slaugh- 
tering and cutting tests at one of the slaughterhouses in Washington. 
These tests furnished information with regard to the weight of the 
carcasses and the weight of the edible and inedible by-products as 
compared with the live weight of the animal, and also more detailed 
information with regard to the various cuts in their relation to other 
cuts and to the carcasses from which derived. 
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Because of the slow decline in retail meat prices as compared with 
the general decline in wholesale prices, an investigation was made to 
ascertain the causes thereof. The investigation was conducted in 
nine New England cities and included studies of 54 retail markets 
divided into 10 large stores, 4 chain stores, 38 small stores, and 2 
cooperative stores. The purpose of this investigation was to deter- 
mine the relative efficiency in the operation of stores of the various 
types and the price variations in the different cuts of meats by 
grades. 

The research work in wool marketing included investigations of 
methods and practices of handling and marketing wool and mohair 
and the development of standard classes and grades for these prod- 
ucts. Attention was given also to demonstrations and extension work 
in grading and marketing wool. 

The inability to market their wool at satisfactory prices caused 
the woolgrowers of Colorado to request the bureau to make a special 
study of their marketing problems. The representative of the di- 
vision assigned to the study spent five weeks in that State where he 
attended 18 meetings of woolgrowers, held 10 conferences with prom- 
inent woolgrowers and business men, and conducted four grading 
demonstrations before classes at the State agricultural college. A 
complete report was prepared on the methods and practices of 
marketing and grading wool within that State. 

Much progress was made during the year in the wool stand- 
ardization work. More than 500 sets of the tentative wool grades 
have been prepared and distributed among wool manufacturers, 
dealers, growers, agricultural colleges, and others interested, every 
State being represented. 


MARKET REPORTS ON LIVE STOCK, MEATS, AND WOOL. 


The division leader was assisted in this work by W. C. Davis, 
C. E. Gibbons, E. W. Baker, and J. A. Burgess. 

The market-reporting service on live stock and meats has been 
developed to the point where it is practically standardized. The 
service covers approximately the same territory as that served 
during the previous year, as there can be no material expansion made 
unless a larger appropriation is ‘made for this purpose. 

It is gratifying to report, however, that due to the increasing 
public interest in this service and the growing demand for market 
information, the various news disseminating agencies, such as press 
associations, commercial telegraph companies, trade journals, news- 
papers. and commercial radio broadcasting stations, all desire to in- 
clude the bureau’s market reports in the trade information which they . 
furnish to the public. By cooperating with these agencies the divi- 
sion has not only been able to obtain wider dissemination of its mar- 
ket information than ever before, but at less cost and with greater 
efficiency and speed. Utilizing outside agencies for the dissemina- 
tion of this information also opens possibilities for a reduction in the 
number of mimeographed reports distributed, thereby permitting a 
considerable reduction in the cost of the service. 


DISSEMINATION OF MARKET NEWS BY RADIO. 


The development of the radio, particularly the radio telephone, 
probably has been the greatest stimulus to interest in the market- 
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reporting service during the year. The division has made the fullest 
use of radio broadcasting facilities as far as they have become 
available. 

The following program, which is broadcasted daily from the 
Arlington and Post Office stations at Washington, indicates the kind 
of live-stock-market information prepared in this division for dis- 
semination by radio: 

8.30 a. m., estimated receipts at seven markets. 

li am., opening hog markets, Chicago and East St. Louis. 

11.50 a m., estimated receipts at nine markets and opening hog markets, 
Chicago and Hast St. Louis. 

2p. m., Chicago and East St. Louis market conditions and prices. 

2.45 p. m., Chicago closing market conditions and live-stock prices. 

3 p. m., weekly and daily marketgram. 

3.30 p. m., closing live-stock markets, Chicago and East St. Louis. 

In addition to the above program special reports pertaining to 
particular markets are broadcasted by various commercial broadcast- 
ing stations in territory contiguous to those markets. (See Division 
of Information.) 


MIMEOGRAPHED REPORTS DISTRIBUTED. 


Minor changes in the context and style of the mimeographed re- 
ports are made from time to time as conditions warrant. A device 
has been adopted which makes it possible to increase by 36 per cent 
the number of lines on a page. This results in a material saving. 

The mimeographed reports are sent free of charge to anyone mak- 
ing specific request for them. The mailing lists are circularized 
every six months in order to limit the distribution of the reports to 
those manifesting an actual interest in them. At the close of the 
fiscal year there were approximately 13,000 names on the lists, many 
of the subscribers being listed to receive both daily and weekly re- 
ports. The mimeographed reports available for distribution are as 
follows: 


DAILY REPORT OF MEAT-TRADE CONDITIONS AND WHOLESALE PRICES (WESTERN DRESSED 
MEATS). 


This report shows prices, supply, demand, and trend of the market 
for western dressed fresh beef, veal, pork, lamb, and mutton in Bos- 
ton, Chicago, New York City, and Philadelphia. It is issued daily 
except Saturday from all of the local offices of the division, including 
the foregoing cities and East St. Louis, Kansas City, Omaha, South 
St. Joseph, Mo., and St. Paul. At Boston, New York, and Philadel- 
phia it is combined with the daily report of live-stock markets de- 
scribed below. 

DAILY REPORT OF LIVE-STOCK MARKETS. 


This report shows prices, supply, demand, and trend of the market 
for cattle, calves, hogs, and sheep at Chicago, East St. Louis, Kansas 
City, Omaha, South St. Joseph, Mo., and St. Paul. It is issued daily 
from all of the local offices of the division in the foregoing cities and, 
in addition, is issued in combination with the daily report of meat- 
trade conditions and wholesale prices from the offices at Boston, New 
York, and Philadelphia. 
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WEEKLY REVIEW OF MEAT-TRADE CONDITIONS. 


This report, which is issued each Friday from all the local offices 
of the division, reviews the week’s trading in western dressed fresh 
meats at Boston, Chicago, New York City, and Philadelphia. At the 
three eastern cities—Boston, New York, and Philadelphia—this re- 
view is issued in combination with a brief review of live-stock market 
conditions at Chicago, Kansas City, East St. Louis, and Omaha. A 
similar review is also published in Weather, Crops, and Markets. 


WEEKLY REVIEW OF LIVE-STOCK MARKETS. 


This report is issued each Thursday at Chicago, East St. Louis, 
Kansas City, Omaha, South St. Joseph, Mo., and St. Paul. It re- 
views market conditions for the week at the market where released 
and includes detailed information as to receipts, demand, and prices 
paid for the various classes and grades of live stock. A less detailed 
review of conditions at Chicago, East St. Louis, Kansas City, South 
St. Joseph, Mo., and Omaha is released each Friday at Boston, New 
York, and Philadelphia in combination with the weekly review of 
meat-trade conditions. 


WEEKLY REVIEW OF ST. PAUL LIVE-STOCK MARKET FOR COUNTRY NEWSPAPERS. 


Tn order to meet the demand from country newspapers in the terri- 
tory which contributes live stock to the St. Paul market, a weekly 
review, summarizing live-stock market conditions and prices at that 
market, is prepared semiweekly by the division’s representative at 
St. Paul in cooperation with a representative of the Minnesota De- 
partment of Agriculture. This review is mimeographed and sent to 
weekly and small daily newspapers in Minnesota, North and South 
Dakota. and Montana for publication. This service has been highly 
commended by both the newspapers receiving it and their readers. 
This method of disseminating information is recommended by this 
division because of its low cost and efficiency. 


WEEKLY REVIEW OF BRIGHTON LIVE-STOCK MARKET. 


A review similar to that prepared at St. Paul for distribution to 
country newspapers is prepared each week covering live-stock market 
conditions and prices at the Brighton stockyards which are located 
near Boston. This review is prepared by the Boston representative 
of the division for distribution through the New Hampshire and 
Vermont departments of agriculture. It is sent to newspapers, live- 
stock buyers, and others interested in that market. The information 
contained therein is also broadcasted by radio. 


MONTHLY SUMMARY OF COLD-STORAGE HOLDINGS OF FROZEN AND CURED MEATS. 


This summary shows the stocks of frozen and cured beef and 
pork, including lard, and frozen lamb and mutton, in storage on the 
first of each month. It is prepared in the Division of Statistical 
and. Historical Research, and released from the branch offices of the 
Live Stock, Meats, and Wool Division in Boston, New York, Philadel- 
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phia, Chicago, East St. Louis, Kansas City, Omaha, and St. Paul on 
the 15th of the month following the date covered. It is primarily 
for the press and trade organizations, but is sent regularly to anyone 
requesting it. The figures are also included in the monthly report 
of cold-storage holdings published in Weather, Crops, and Markets. 


MONTHLY SUMMARY OF COLD-STORAGE HOLDINGS OF FROZEN AND MILD-CURED FISH. 


This summary, which is also prepared in the Division of Statistical 
and Historical Research, shows the stocks of frozen and mild-cured 
fish in storage on the 15th of each month. It is released from the 
branch offices of the Live Stock, Meats, and Wool Division in Boston, 
New York, Philadelphia, Chicago, East St. Louis, Kansas City, 
Omaha, and St. Paul at the end of each month, following the date 
covered. It is primarily for the press and trade organizations, 
but is sent regularly to anyone requesting it. It is also published 
in Weather, Crops, and Markets. 


SPECIAL REPORTS ON LIVE-STOCK MOVEMENTS, WEIGHTS, AND PRICES ISSUED FROM 
CHICAGO. 


In connection with the statistical studies being made at Chicago 
to ascertain the seasonal marketing of live stock by classes and 
grades, information is compiled and published each week showing 
the following: 


1. Receipts of cattle at each of seven markets during the crop season for 
each of the past three years. 

2. Beef steers at Chicago sold out of first hands for slaughter, segregated 
by grades. This report shows the per cent represented by each grade, together 
with the average weight and average price and comparisons for the preceding 
week. 

8. Numbers of stocker and feeder cattle shipped from 12 leading markets 
into each of seven Corn Belt States from January 1 to date, together with 
comparison for the corresponding periods of the two years immediately pre- 
ceding. 

4. Number, average weight, and average price of stocker and feeder steers 
shipped from Chicago during the most recent week, segregated as to five weight 
ranges, together with comparisons for the preceding week. 

5. Receipts of hogs at each of seven middle western markets during the 
crop year, with comparisons for 1920 and 1921. 

6. Receipts of sheep and lambs at each of seven important markets during 
the crop year, with comparisons for the two years immediately preceding. 

7. Percentage of each kind (lambs, ewes, yearlings, and others) in the 
Chicago receipts for the most recent months. 

8. Number of feeder sheep and lambs shipped from 12 important markets 
into each of seven States from January 1 to date, together with comparisons 
for 1920 and 1921. 


This information is incorporated in the Saturday issue of the daily 
live-stock report and is a valuable feature of that report. It enables 
the reader to visualize the relative volume of the supply of beef 
cattle according to grade and the relative condition of the stockers 
and feeders going back to the country for further finishing; also, the 
States to which one must look for supplies of finished cattle and 
sheep during the next few months. 


REPORTS OF ACTUAL SALES AT SOUTH ST. PAUL. 


During the past spring, in cooperation with the Minnesota De- 
partment of Agriculture, and the Minnesota College of Agriculture, 
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arrangements were made whereby on June 15 the St. Paul office of 
this division supplemented its regular daily report of the St. Paul 
live-stock market with reports of actual sales of steers by grade. 


MARKET INFORMATION INCLUDED IN WEATHER, CROPS, AND MARKETS, ETC. 


This division cooperates with the Division of Information in the 
preparation of material for press releases, reports for trade, papers 
and for publication in Weather, Crops, and Markets. 


EXTENSION OF LIVE-STOCK MARKET NEWS SERVICE. 


Through cooperative arrangements with the Missouri State De- 
partment of Agriculture the leased wire service of the bureau was 
extended to include St. Joseph, Mo., and a reporting office was estab- 
lished there in March, 1922. Arrangements were made also just 
before the end of the fiscal year in cooperation with the California 
State Department of Agriculture to inaugurate a special live-stock 
market reporting service at San Francisco and Los Angeles for the 
Eouent of the live-stock producers of California and adjoining 
States. 


DIVISION OF DAIRY AND POULTRY PRODUCTS. 


The work of the Division of Dairy and Poultry Products has been 
directed by Roy C. Potts. The following activities are included in 
this division: 

Research studies relative to the marketing of dairy and poultry products. 


Market news service on dairy and poultry products. 
Inspection of butter. 


RESEARCH STUDIES RELATIVE TO THE MARKETING OF DAIRY AND POULTRY 
PRODUCTS. 


The research studies covering problems relating to marketing dairy 
and poultry products have for their purpose the gathering and dis- 
semination of information which may aid in improving marketing 
methods, conditions, and practices and thereby reduce the costs of 
marketing and distributing these commodities. 

A study of the methods of operation and form of organization of 
15 producers’ cooperative milk-marketing associations which had been 
begun in the previous year was continued. The results of these 
studies have been embodied in a bulletin prepared for publication. 

Special attention has been given to the subject of market standards 
and grades for eggs. After careful investigation of the commercial 
grades now in use in the large wholesale markets of the country, 
tentative standards and grades were formulated and have been sub- 
mitted to the trade for approval. Thus far the views of the trade 
have been very favorable to the tentative grades. The matter of 
establishing rules and regulations covering the inspection of eggs 
is being given attention. Preliminary investigations are being un- 
dertaken for the purpose of establishing grades for live and dressed 

oultry. 
. aaa ee has been given to State marketing bureaus in the formu- 
lation of grades for eggs and for cheese, and bulletins have been 
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prepared for publication on various phases of the marketing of dairy 
and poultry products. Demonstrations have been made of better 
methods of grading and packing eggs, and information has been 
given to producers, shippers, and others regarding improved methods 
of marketing dairy products. 


MARKET NEWS SERVICE ON DAIRY AND POULTRY PRODUCTS. 


The division leader has been assisted in the market news-service 
work by L. M. Davis. 

This work has proceeded along the lines laid down in former 
years, but a constant effort has been made to secure wider dissemi- 
nation of the available information. Branch offices have been main- 
tained at the following points: New York City, Chicago, Philadelphia, 
Boston, San Francisco, Minneapolis, and Fond du Lac. 

Daily and weekly market reports have been issued as a part of the 
telegraphic news service as follows: 

Daily Market Report (butter, cheese, eggs, and dressed poultry). 

Weekly Butter Market Review. 

Weekly Cheese Market Review. 

Monthly Cold Storage Report. 

Noon Report on Butter and Egg Markets. 

(For distribution to local trade by messenger. ) 

These reports were issued at all branch offices and at Washington 
to a mailing list of approximately 10,000 names, representing all 
classes of trade and others who were interested. All mailing lists 
in the division are kept active by circularization once each year. 

The branch offices of the division have continued to be large dis- 
tributors of market news by telephone and otherwise to members of 
the local trade and to some extent by commercial wire to persons 
interested who pay for this special service. Telegraphic “ flash ” 
reports covering morning trading on the New York and Chicago 
markets have been improved in nature and in manner of handling, 
and represent a service which has met a special demand from the 
wholesale trade in the various markets where offices are located. 

The following monthly reports have been issued from the Wash- 
ington office: 

Monthly Condensed and Hvaporated Milk Market Report (contains buying 
and selling prices, stocks, and exports). 

Monthly Powdered Milk Market Report (similar to preceding but covering 
powdered milk). 

Monthly Fluid Milk Market Report (producers’ prices, and wholesale and 
retail prices in more than 125 of the larger and more important cities of the 
United States). 

Monthly Export Report (exports of butter, cheese, eggs, condensed and evapo- 
rated milk, powdered milk, and butter substitutes). 

The mailing list for distribution of this group of reports includes 
approximately 9,000 names. a 

A quarterly report of dairy products manufactured is compiled 
from schedules received from more than 9,000 concerns manufac- 
turing dairy products. This report covers 40 commodities and shows 
the amount manufactured each month. This report, as well as other 
special reports, is printed in the department publication Weather 
Crops, and Markets. 
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INSPECTION OF BUTTER. 


The division leader has been assisted in this work by C. W. 
Fryhofer. 

Market inspection of butter has been maintained during the past 
year at Boston, Chicago, New York, Philadelphia, and Washington, 
D. C. On February 1, 1922, the service was extended also to the 
San Francisco market. The total number of inspections of butter 
shows an increase of nearly 50 per cent over the previous year. 
An amount of $7,052.30 has been returned to the Treasury as miscel- 
laneous receipts from fees collected for this service. 


DIVISION OF HAY, FEED, AND SEED. 


The work of the Hay, Feed, and Seed Division was directed by 
W. A. Wheeler and included the following activities : 
Hay, feed, and seed marketing studies. 


Hay standardization. 
Market news service on hay, feed, and seed. 


HAY, FEED, AND SEED MARKETING STUDIES. 


The hay-marketing studies were conducted by G. A. Collier, the 
feed investigations by G. C. Wheeler, and the seed investigations by 
G. C. Elder and J. E. Barr. 

Methods of marketing hay, millfeeds, cotton seed, cowpeas, and 
broom corn were studied carefully with a view to offering helpful 
suggestions to buyers and sellers of these commodities. These sug- 
gestions and other information are incorporated in four bulletins 
prepared during the year. 

This project cooperated with the War Department in draftin 
regulations for weighing hay and rendered assistance to New Yor 
hay~exchanges and associations and to the State department of 
agriculture, in outlining steps necessary for the improvement of 
marketing conditions in New York City. 

Seed production maps were prepared from census data, and infor- 
mation on the effect of delinting cotton seed for planting purposes 
was obtained. This latter information is to be used in a proposed 
bulletin on “ Delinting and Recleaning Cotton Seed for Planting 


Purposes.” 
HAY STANDARDIZATION. 


The hay standardization work under the immediate direction of 
H. B. McClure consisted of tabulating the data accumulated during 
the previous year and formulating tentative grades for timothy, 
clover, timothy and clover mixed, mixed grass and timothy, and 
grass mixed hay. A complete exhibit of these grades has been pre- 
pared for display at conferences, conventions, terminal markets, 
and elsewhere. 

Field studies were conducted at East Lansing, Mich.; Hart, Mich. ; 
Ithaca, N. Y.; Elyria, Ohio; and Arlington, Va., and 622 samples 
were collected for color and chemical analyses. 

New laboratory equipment devised and built consists of a con- 
ditioner for preparing samples for separation analyses, and racks 
for displaying exhibits showing results of separation analyses, in- 
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terpretation of grades by the trade, and the tentative Federal grades. 
Numerous charts, graphs, and colored drawings have been made to 
explain laboratory methods. 


MARKET NEWS SERVICE ON HAY, FEED, AND SEED. 


This project under the immediate direction of G. C. Edler and 
G. A. Collier obtained information on prices, supply, demand, 
movement, etc., of hay, feed, and seed by telegram and letter from 
paid and voluntary correspondents at important producing, dis- 
tributing, and consuming points. Weekly hay and feed data were 
obtained regularly from 21 of the principal markets of the country. 
The commodities included were: Hay—timothy, clover, alfalfa, 
prairie and grain hay; straw; feeds—bran, wheat and rye middlings, 
cottonseed and linseed meal, hominy and gluten feed, peanut and 
velvet bean meal, dried beet pulp; seeds—clover (chief varieties), 
grass, millet, forage sorghum seeds, seed grains. 

Hay and feed information was disseminated daily except Tuesday 
through the marketgrams and fuller reports on hay, feed, and also 
seed were furnished weekly to Weather, Crops, and Markets. In 
addition to the regular weekly review published in Weather, Crops, 
and Markets from January 1 to June 1 of conditions prevailing in 
the seed trade at New York, Baltimore, Richmond, Buffalo, Toledo, 
Chicago, Louisville, Minneapolis, St. Louis, Kansas City, Denver, 
and Salt Lake City, reports on the outlook, movement, shipment, 
and prices of seeds were published throughout the summer and fall 
when the bulk of the seed crops were moving from grower to dealer. 
Special articles on hay and feed of timely interest to producers, 
consumers, and dealers were prepared for Weather, Crops, and 
Markets and the department’s press service. 

Only two branch offices, at Chicago and Fort Worth, were operated 
throughout the year. The Chicago office transmitted detailed re- 
ports on the Chicago market to the Washington office three or more 
times a week. The broom corn reporting service was conducted 
from Fort Worth and from temporary stations in Oklahoma and 
Texas during the active movement of this crop. 


DIVISION OF COTTON MARKETING. 


The work of the Division of Cotton Marketing, under the super- 
vision of W. R. Meadows, is divided into the following activities: 


1. Enforcement of the United States cotton futures act, which is divided into 
three separate projects, as follows: 

(a) Classification of cotton. 

(b) Future and spot market investigations and cotton price quotations. 

(ec) Preparation and distribution of the official cotton standards. 

2. Investigation and demonstration of cotton standards. 

3. Cotton testing. 

4. Cotton marketing demonstrations. 

5. Cotton handling investigations. 


ENFORCEMENT OF THE UNITED STATES COTTON FUTURES ACT. 


CLASSIFICATION OF COTTON. 


The division leader was assisted in this work by F. W. Knight. | 
In accordance with the amendments of March 4, 1919, to the United 
States cotton futures act, all cotton delivered on future contracts 
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must be classified by officers of the Department of Agriculture. In 
addition, the rules and regulations under the act provide that any 
owner of cotton who has under consideration the advisability of 
tendering it for delivery on_a section 5 contract may secure the 
opinion of the board of cotton examiners as to the classification of 
samples of such cotton, by submitting the samples to the board and 
paying the required fee. The informal classification does not obviate 
the necessity for the regular classification if the cotton is presented 
for certification for delivery. 

During the year 234,148 bales of cotton were classified by the 
boards of examiners at New York and New Orleans in the regular 
classification work; 43,384 bales were resubmitted to the boards for 
review; and in the review the classification of 3,724 bales was 
changed. In the preliminary sample classification work 7,711 
samples were classified. 

During the year the sum of $87,902.98 was collected as classifica- 
tion fees and from sales of loose cotton, and was deposited to the 
credit of the revolving fund maintained for the conduct of the work. 
Disbursements during the year amounted to $73,245.75. No changes 
were made in the fees. ; 


FUTURE AND SPOT MARKET INVESTIGATIONS AND COTTON PRICE QUOTATIONS. 


The division leader was assisted in this work by A. M. Agelasto 
and B. B. Oastler. 

The purpose of this work is to secure accurate quotations on cotton 
and give them the widest possible publicity. The cotton price quota- 
tion service has been maintained in the five districts for which 
Charlotte, Atlanta, Memphis, New Orleans, and Dallas are head- 
quarters. During the period of heavy movement of cotton to market, 
October to March, a separate district was made of the State of 
Oklahoma, with headquarters at Oklahoma City. Reports of pur- 
chases and sales of cotton were gathered from country buyers, country 
merchants, dealers, brokers, commission merchants, factors, mills, 
and others who buy or sell cotton in important country markets and 
concentration points throughout the belt. On the basis of these 
reports weekly bulletins were prepared and published, showing the 
prices at which the various grades of cotton were actually bought 
and sold. The information contained in the bulletins can be obtained 
by telephone and telegraph by any person who requests the service 
and pays the transmission expense involved. 

Several newspapers and periodicals in the South, having a com- 
bined circulation of over a million copies, are cooperating in this 
work by publishing each week reports of sales of cotton and prices 
at interior markets, which reports are furnished to them by the field 
offices of the bureau. In this way the quotation service is made avail- 
able to a very large number. 

In addition to the weekly bulletins, information regarding cotton 
prices and the cotton market in general was broadcasted daily by 
radio during the last half of the year. Plans are at present being 
made for the more extensive use of the radio for broadcasting infor- 
mation in the future. 
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PREPARATION AND DISTRIBUTION OF THE OFFICIAL COTTON STANDARDS. 


The division leader was assisted in this work by H. C. Slade. 

The number of practical forms of the official cotton standards pre- 
pared and sold to the trade during the year were as follows: 

Seventy-six full sets for grade and color for American upland cotton; 199 
fractional sets for grade and color for American upland cotton; 10 full sets 
for grade for American Egyptian cotton; 4 fractional sets for grade for Ameri- 
can Egyptian cotton; 6 full sets for grade for Sea Island cotton; 13 full sets 
for length of staple; 456 separate types for length of staple in addition to the 
full sets. 

To meet a definitely established need of the trade, the Secretary of 
Agriculture on August 4, 1921, promulgated standards, represented 
by physical types, for the staple lengths 1; inches, 1,°; inches, and 
1,5; inches. A full set of the official cotton standards for length of 
staple for which physical types now exist consists of the following 
12 lengths, expressed in inches: 3, %, 1, lys, 14, 145, 14, 1%, 18, 14, 
18, and 1%. The descriptive standards for the other lengths of 
staple remain unchanged. During the months of March, April, and 
May an inspection was made of the sets held by various markets in 
the South, and numerous cancellations were found necessary. 

Acting favorably upon this bureau’s recommendations, the Secre- 
tary of Agriculture on July 26, 1922, promulgated new standards 
for grade and color for American upland cotton, new standards for 
American Egyptian cotton, and new descriptive standards for 
spotted, light stained, and gray upland cotton. 

During the fiscal year the sum of $8,603.80 was collected from the 
sale and revision of practical forms of the standards, which amount 
was covered into the Treasury as miscellaneous receipts. In addition 
the sum of $18,582.79 was received from sales of loose and rejected 
cotton, and was deposited to the credit of the revolving fund estab- 
lished and maintained for the purchase of cotton for use in prepar- 
ing standards. 


INVESTIGATION AND DEMONSTRATION OF COTTON STANDARDS. 


The division leader was assisted in this work by George Butter- 
worth. 

The principal activities of this project were conducted in coopera- 
tion with the project cotton-marketing demonstrations. The leader 
of the project was furloughed for about six months during the year 
to the War Finance Corporation, to supervise the classification of 
American-Egyptian cotton on which loans were requested from the 
War Finance Corporation. This work was done at Phoenix, Ariz. 

A careful study of American Egyptian cotton of the growths of 
1920 and 1921 was made at Phoenix, and it was found that there 
had been a decided change in the color of the cotton since the promul- 
gation of the original standards in 1918. Accordingly, the bureau 
recommended that the standards be changed so as to make them more 
fully representative of recent crops, and on July 26, 1922, the Secre- 
tary promulgated the new standards which will become effective on 
August 1, 1923. 

Methods are being considered for the determining of exact strength 
of staple, and a mechanical test which will be a positive determina- 


BUREAU OF MARKETS AND CROP ESTIMATES. 523 


tion regarding the strength of staple is being developed. A study 
was made of cotton fibers, both microscopically and photomicro- 
graphically, as to their individual strength, spirality, and diameters. 
Microscopic studies are made of immature staple, gin cut, and re- 
ginned cotton, with a view to standardization. Apparatus and lab- 
oratory equipment are expected to arrive from abroad at an early 
date, when activities will go forward along this line of investigation. 


COTTON TESTING. 


The division leader was assisted in this work by W. G. Blair. 

Investigations have been made (1) to determine the relative 
spinning value of three different varieties of cotton grown at Bard, 
Calif., by the Bureau of Plant Industry during the season of 1920; 
(2) to determine the comparative spinning value of Pima and 
Sakellaridis cotton grown in California; and (3) to determine the 
comparative spinning value of cotton compressed to different den- 
sities. Laboratory tests were made to determine the strength of 
individual fibers and yarn in connection with the manufacturing 
tests. The spinning tests were conducted during the summer ot 
1921 at the North Carolina State College of Agriculture and En- 
gineering, Raleigh, N. C., and from the last part of August to the 
present time at the Clemson Agricultural College, Clemson College, 
S. ©. The laboratory tests were made in the cotton-testing labora- 
tory at Washington. 

The results of the spinning tests on the three varieties grown at 
Bard, Calif., and on the Pima and Sakellaridis cotton have been 
reported to the Bureau of Plant Industry for use in its cotton- 
breeding work. The results of the spinning tests of cotton com- 
pressed to different densities have been prepared for publication. 
The results of these tests showed that: 

Compressing cotton to standard or high density in a dry or normal con- 
dition is not injurious to its spinning value. 

Compressing cotton in a damp condition to high density either increases the 
percentage of waste or reduces the breaking strength of the yarn, or may 

h. 
Tiegriciaiie cotton into a round bale with a hard core reduces the strength 


of the yarn about 7 per cent. If the round bale were to be run continuously 
in cotton mills, special opening equipment would be desirable. 


COTTON-MARKETING DEMONSTRATIONS. 


The division leader was assisted in this work by G. S. Meloy. 

In cooperation with the extension Service of several States, the 
Division of Cotton Marketing continued to give cotton growers 
instruction in the grading of their cotton, factors of value in cot- 
ton were explained, and methods of marketing and improving the 
erade and character of the cotton produced were fully explained and 
demonstrated. cage 

During the past year 30 communities formed organizations for the 
marketing of their cotton, as follows: Six in North Carolina, 4 in 
South Carolina. 5 in Mississippi, and 15 in Texas. Over 110,000 
bales were classed in these communities. According to reports re- 
ceived the immediate financial profits to the growers from this 
work ranged from one-half cent to 6 cents a pound, depending upon 
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the particular local marketing conditions and whether the growers 
sold individually or collectively. . 

_The placing in a community of a man competent to classify cotton 
gives the cotton buyers better assurance as to the quality of the cotton 
produced, with the result that they can better afford to pay true 
values than to deal on the wider margins of safety on which cotton 
trading generally is done. 

Through an understanding with the association, this bureau was 
enabled to study the operations of the Oklahoma Cotton Growers’ 
Association during the whole of its first season and has collected 
much data for further study.’{In Arkansas the work was confined 
to a study of the varieties of seed planted in relation to the char- 
acter of the cotton produced, the introduction of pure seed of varie- 
ties found to be adapted to the different sections of the State, and a 
study of the ginning, storage, and compressing facilities of the State. 

During the year a course of illustrated lectures was given by the 
project leader on the production, classification, handling, marketing, 
and manufacture of cotton at the agricultural colleges of North 
Carolina, Tennessee, Mississippi, Louisiana, and Alabama, and at the 
George Peabody Institute, of Nashville, Tenn. The lectures covered 
a period of one week at each institution and a total of about 5,000 
students and prospective teachers were reached. The course was de- 
signed to illustrate the relationships between the different branches 
of the cotton industry. 

A manuscript on “Coordination in the cotton industry” was 
submitted during the year for publication. . 


COTTON-HANDLING INVESTIGATIONS. 


The division leader was assisted in this work by R. L. Nixon. 

Two series of tests or experiments known as the “ gin-samples test ” 
and the “ weather-damage test ” have been conducted, in the course of 
which many data have been collected for publication. In the first- 
mentioned tests comparison was made of samples of cotton before 
baling and samples of cotton after baling for the purpose of deter- 
mining the practicability of grading cotton from samples drawn at 
the gin versus samples subsequently drawn out from the bales. This 
series of tests has been completed, and the data has been prepared for 
publication and the manuscript is in process of review. 

In the second-mentioned tests bales of cotton were exposed in vari- 
ous positions and under various conditions for the purpose of deter- 
mining the losses which accrue on account of the improper storage or 
lack of storage of cotton. ; 

The information secured under the first-mentioned tests appears to 
warrant the conclusion that the adoption of gin sampling, if some 
method of preserving identity of samples could be devised, would 
bring about marked economies in handling cotton. That secured in 
the second-mentioned tests has enabled the bureau to show the pro- 
ducer and handler of cotton the tremendous losses which are sus- 
tained annually by failure to protect cotton properly from the 
weather and how such losses may be avoided. 

A set of lantern slides and lectures on “ Handling cotton” has been 
prepared for distribution through the States Relations Service. 


BUREAU OF MARKETS AND GROP ESTIMATES. 525 


GRAIN DIVISION. 


_The work of the grain division was conducted under the super- 
vision of H. J. Besley and included the following activities: 


Enforcement of the United States grain standards act. 
Research studies of the handling, marketing, and standardization of grain. 


ENFORCEMENT OF THE UNITED STATES GRAIN STANDARDS ACT. 


During the past year the enforcement of the grain standards act 
was carried on under the direction of the division leader, assisted by 
E. J. Murphy, R. T. Miles, and O. F. Phillips. 


ADMINISTRATION. 


Under general direction from Washington the work of enforcing 
the grain standards act was administered in the field through (1) 
general field headquarters, Chicago; (2) Pacific coast headquarters, 
Portland, Oreg.; (3) five division supervisors with headquarters at 
New York, Indianapolis, Chicago, St. Louis, Kansas City; (4) 34 
district offices of Federal grain supervision located at the principal 
grain markets throughout the country, and two branch offices. 


STATUS OF OFFICIAL GRAIN STANDARDS OF THE UNITED STATES, 


Standards for shelled corn, wheat, and oats were in force during 
the year. The standards for corn were made effective December 1, 
1916, for wheat July 1, 1917, and for oats June 16, 1919. 

The work devolving upon the bureau through the operation of this 
act has increased enormously during the past year. This is especially 
true of the appeals handled by the grain supervisors from inspec- 
tions originally performed by licensed inspectors. During the year, 
31,689 appeals, or approximately three times as many as the pre- 
ceding year, were handled by offices of Federal grain supervision. 
Of this number, 781 went to board appeal. In addition to the 
handling of appeals on complaint of parties to commercial trans- 
actions, supervisors work in close contact with licensed inspectors, 
aiding them in inspection problems. A total of 175,896 supervision 
samples were handled during the year to check the work of the in- 
spectors in order to secure correct and uniform application. 

The following tables give in detail data covering appeals handled 
during the past year: 

(1) Number of appeals filed—all grains combined and for each grain sepa- 
rately : 


MOOT ee a ae Sie ae a ee ee Ee SE ee ees See ee i ee , 4,849 
N11 2): | ee Spe eee ta) BE BEN A Rs Mee ene SS EE ee ee ee ea ee 25, 592 
OPEL Se Re ask} Ca Lael ree gh “heeds Ey SM Pe Oy eee Sey SI ap se Od eee 1, 248 

otal tiled tee ee ee ee ee eee 31, 689 


(2) Number and percentage of appeals sustained—all grains combined and 
for each grain separately: 


Number. } Per cent. 


UAT PEAT Ee eie taeas a ecte S teccal Satae he = i n ea En oe etn oe ea 10, 971 34. 6 
OLE otis. Ora. Sock cee Ss cat me aera Coe Ba sen oC Re Te an Noe ase Eee eae en Sales aire 1, 478 30. 4 
PUGS Gira es Fae ee obs 2 alge a ane ee cla) eee aang See nee Bete oeeee oe at ears 9, 214 | 36.0 


526 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


(3) Number and percentage of appeals not sustained—all grains combined and 
for each grain separately: 


| | 
Number. | Per cent. 


Tf © Ne aaa AS eal Re IE ES RRS SOR ATM Sa SIC ted che 3, 362 | 69.6 
Wheat A ceths, SERENE Ae) eR ee AWE AVY UTE ise: aeons | 16,378 | 64.0 
948 | 


(4) Number of board appeals called—all grains combined and each grain 
separately : 


Gorin eet Sere Aes Se Se Sa ee ee EL ee ee 69 
iWihea tec Bs pos caek teh San eae Die te 1 a ee EY ee ee Se 675 
Oats iat aed ook sll aie he beri ai is poate ie | eu et a he AE 37 

otal al Cragin git oe ie AeA ORME Rcd ari A rags eet aa Va ee W381 


(5) The fees for the 20,718 appeals which were not sustained amounted to 
$54,038.89. No charges are made for the sustained appeals. 

The steady increase in the volume of work to be performed made 
some curtailment of the service necessary. In order to avoid break- 
ing down the efficient organization which had been perfected, it was 
decided to contract by closing a number of field offices. Plans to 
close four offices were under way at the end of the year, although 
decided protests against such action were made by trade organizations 
and individuals in the markets affected. 

Minor changes in the standards for corn and wheat became effective 
during the year. In the corn standards the factor foreign material 
and cracked corn is to be determined by the use of a sieve having 
perforations twelve sixty-fourths inch instead of fourteen sixty- 
fourths inch in diameter. 

In the wheat standards, the factor “ bright” was eliminated from 
the No. 1 grade of all classes of wheat. 

Because of requests received from certain interests in the central 
northwest for changes in the Federal grades, a thorough investigation 
was made of the standards for hard red spring and durum wheat, 
especially of their application at country marketing points. After 
much study it was decided that the results sought to be accomplished 
could be attained by certain changes in the rules covering inspections 
performed by licensed inspectors. Accordingly amendments to the 
regulations of the grain standards act were prepared and promul- 
gated, to become effective during the next crop movement. In order 
that the Federal grades might be better understood, an extensive 
“Know your own wheat” campaign has been conducted in coopera- 
tion with the extension directors and other agencies in the States of 
Minnesota, North Dakota, and South Dakota. A price-reporting 
system designed to furnish producers and country shippers with 
comprehensive information regarding market conditions and prices 
at terminals was also inaugurated at Minneapolis for the purpose of 
rendering further assistance to the wheat interests in that section. 

Meetings and conferences were held also in the Pacific North- 
west with producers, dealers, and State officials regarding changes 
recommended in the grades for white wheats grown in that section, 
with the result) that the standards were amended to combine the 


2 Bight by Pacific coast board (seven wheat and one oats). 
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classes common white and white club into one class, to be known as 
white wheat. The designation of the subclass red walla was changed 
to western red. 

Combining the white wheats into one class served a very useful 
purpose, in view of the change effected in the method of doing ex- 
port business in this wheat from the Pacific coast. The adoption 
and use of so-called Portland Chamber of Commerce type samples 
had long been a source of complaint from producers in the Northwest. 
It had been the practice of exporters to purchase wheat from pro- 
ducers on the basis of Federal grades and then export it on the 
basis of type samples. After meeting with interested parties it 
was concluded that the manner in which these type samples were 
being employed was not only uneconomic but in effect established a 
system of grades other than Federal grades and consequently was 
prohibited by law. Accordingly, the Secretary ordered that their 
use be discontinued on June 30, 1922. The change in the standards 
will be helpful to these exporters in that much wheat that would 
otherwise grade mixed will be, given a straight class designation 
under the standards. Moreover, the use of the Federal grades by ex- 
porters as the basis of contract may be expected to reflect back to pro- 
ducers the benefits of market prices for grain of the different grades. 

Of the outstanding difficulties encountered in inspection work 
mention may be made of the heat-damaged and weevily wheat in the 
Southwest and damage to corn east of the Mississippi River. These 
problems were approached with the cooperation of the inspectors and 
the trade, with the result that our statistical data compiled at general 
field headquarters show that notwithstanding the adverse condi- 
tions there resulted improved inspection accuracy for both wheat 
and corn over that which obtained during the previous year. Through 
a closely knit field organization checking intermarket movement of 
grain from primary markets through terminal markets in the Middle 
West, via the Lakes to the Atlantic seaboard and to Gulf ports for 
export, a high degree of uniformity was attained.. For the most part 
this was accomplished by cooperation of licensed inspectors and in- 
spection departments, although in some instances it was found neces- 
sary to take corrective measures. Charges were preferred against 
21 inspectors for misgrading grain or otherwise violating the regula- 
tions. Formal hearings were accorded 18 inspectors and appropriate 
disciplinary action taken by way of suspension or revocation of h- 
censes and placing the licensees on probation. 

Findings of the Secretary were published in seven cases involving 
misrepresentations as to the grade of grain, fraudulent alteration of 
inspection certificates, and “plugging” cars with inferior grain. 
Other cases investigated were either pending at the close of the year 
or disposed of without formal action. . Fifteen cases were recom- 
mended for prosecution under the criminal section of the law and are 
now receiving the consideration of the Solicitor of the Department. 


RESEARCH STUDIES OF THE WEN Str ee ee AND STANDARDIZATION 


The division leader was assisted in this work by E. G. Boerner. 

During the year the tentative grades for grain sorghums were put in 
mimeographed form and distributed to the trade. These standards 
have been adopted by boards of trade and inspection departments in 
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a number of States and are now in use in all of the important grain- 
sorghum markets. Further study has been given to the tentative 
grades for rye, which were established during the previous year, and 
some minor changes have been made. These grades are now being 
published. Investigations were carried on also covering rough rice, 
brown rice, flax, and barley looking toward the establishment of 
United States grades for these grains. 

Investigation of the milling and baking qualities of wheat varieties 
was conducted for the purpose of securing information which will 
lead to the development and production of superior wheat. Milling 
and baking investigations of the various classes and grades of wheat 
marketed in commerce and special investigation covering the factors 
determining commercial grades were carried on in connection with 
suggested changes in the Federal wheat grades established by the 
department under the grain standards act. 

Seed of an Asiatic grass (Adlay) grown in the Philippine Islands 
was experimented with from the standpoint of its bread-making 
qualities. Methods and equipment for milling this seed, as well as 
the milling and baking results from tests of various mixtures of flour 
from Adlay seed and wheat flour, were reported. 

Two types of an improved grain-cleaning device designed for use 
on threshing outfits were developed and tested experimentally in the 
Pacific northwest and central northwest grain-producing areas last 
harvest. Both types gave very satisfactory results. The recleaners 
with improvements developed during the last harvest are being oper- 
ated experimentally during this harvest in both the Pacific and 
central northwest. General use of the improved recleaners on thresh- 
ing outfits will greatly benefit the producer and country shipper. It 
will enable the producer to put upon the market a higher grade and 
more valuable product and at the same time the country shipper will 
be saved transportation charges on trash. 

Investigations of the bulk handling of grain in the Pacific coast 
producing section and at export points has been conducted in con- 
nection with the transition from sack to bulk handling of grain in 
that territory. As a result of these investigations it has been pos- 
sible to assist producers and country dealers interested in handling 
grain by bulk, also State agencies and municipal authorities in- 
terested in port facilities for grain handling. 

A number of bulletins were published (see list at end of this report) 
and manuscripts for other bulletins, covering United States grades 
for rye and grain sorghums, bulk handling of grain on farms, foreign 
material in spring wheat, and a revised handbook covering the of- 
ficial grain standards for wheat, shelled corn, and oats were prepared 
during the year and submitted to the printer. 


DIVISION OF CROP AND LIVE-STOCK ESTIMATES. 


The work of the Division of Crop and Live Stock Estimates has 
been conducted under the supervision of L. M. Estabrook, associate 
chief of bureau, assisted by W. F. Callander and Nat C. Murray. 


CROP REPORTING BOARD. 


The personnel of the Crop Reporting Board includes the associate 
chief of the bureau, as chairman, the chief statistician of the divi- 
sion, three statisticians from the Washington office, and two agri- 
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cultural statisticians from the field, the last two named being changed 
each month. 
STATISTICAL WORK OF THE DIVISION. 


The established lines of work in crop and live-stock estimating were 
continued during the year. These included, for the major crops, pre- 
liminary estimates at planting time of acreage under cultivation, fol- 
iowed by monthly reports during the growing season of crop condi- 
tions accompanied by forecasts of production based upon acreage 
and condition, and by estimates after harvest of yield per acre, total 
production, quality, and value. The stocks of different crops re- 
maining on farms at various dates have been estimated. In addi- 
tion, reports of condition of minor crops have been prepared 
monthly during the growing season. About sixty crops in all are 
covered in more or less detail. Prices received by producers at local 
markets and shipping points have been collected and published 
monthly, together with index figures showing the relation of current 
prices to those received at past dates and the purchasing power of 
farm products in terms of other products. Prices paid by farmers 
have also been collected and plans made for the systematic gather- 
ing of such data for the purpose of preparing index numbers. 

Farm wages have heretofore been reported annually. Recently it 
was decided to make quarterly reports concerning wages. 

Data have been collected and published concerning the total num- 
ber of head of the different classes of live stock on farms on January 
1, the number of stock hogs in September, the number of brood sows 
in April, and the condition and mortality of. live stock in May. A 
monthly report relative to the change in numbers of live stock on 
farms has been made, based on reports from a list of approximately 
15,000 farmers. This work has been going on for about three years. 

A special inquiry was.made in May concerning the number of 
sows farrowing during the first six months of 1921 and 1922, re- 
spectively, and the number which farrowed during the last six months 
of 1921, compared with the number of sows bred or intended to be 
bred to farrow during the Jast six months of 1922. The size of 
litters and the number of pigs saved were also ascertained. 

Separate preliminary estimates were made during the past year 
for the first time of the acreage under cultivation June 1 of durum 
wheat. as distinguished from the hard spring-wheat varieties. This 
separation was made in the four leading States, namely, Minnesota, 
North Dakota, South Dakota, and Montana. The investigation was 
undertaken in response to frequent and repeated requests from those 
interested in the production, marketing, and milling of spring wheat. 


. COMPARISON WITH THE UNITED STATES CENSUS. 


During the winter the crop and live-stock estimates of this division 
were checked against the returns of the United States Census of 1919, 
which had become available in the autumn of 1921, and revisions 
of the estimates were made where found justified for the years 1919, 
1920, and 1921. It was found that on the whole the estimates were 
in much closer accord with the census than was the case when re- 
visions were made subsequent to previous decennial census reports. 
Certain seeming differences were found to be due largely to the differ- 
ences in the forms used by the census and the Division of Crop and 
Live Stock Estimates or in the form of presentation of the data. 
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For instance, the census report for 1919 for corn showed a total of 
87,771,600 acres, against an estimated total for the same year by 
this division of 100,072,000 acres. The census figures, however, in- 
cluded only corn grown for grain and harvested after ripening, while 
the estimate of the division included corn grown for all purposes. 
The census showed under another item about 14,500,000 acres of 
corn cut for forage. There was considerable duplication in this item 
of acreage reported under corn grown for grain. Under another 
head the census had an item of 4,000,000 acres of silage crops known 
to be mostly corn. Elsewhere it showed large acreages of corn 
grazed and hogged off. With these differences in presentation taken 
into consideration the estimates of the division and the census report 
are not far apart. 
CROP REPORTING LISTS. 


The major and minor reporters’ lists of the division comprise 
193,000 names and require for their maintenance practically the 
entire time of 10 clerks. The following table shows the number of 
names on each list: 


Number of reporters on various lists. 


List. 1921 | List. | ~ 1921 

: : | | 

Township ssl 2. sre ot ei eccs ce ewees 2os98: ll; SDeCIAWCOLLOM a-eraancaee cece cose eee 6, 321 
County es 252 icc cheeses a: asst sae eek 2) 020; |e ELON ey DCC: eee aca-eee aces g- chee ces eeeae 3, 839 
County aids (estimated)............-..-- 85160) |S ROtAtOe. tec ke oe omtman oe ciel sec eo ee 7,302 
Mieldjaids?ace ss sl See esas ss oset Ye 27,558 || Maple sugar and sirup........-.......-.- 2,017 
Special pricer sc emcee cna se occlacetee meee O00), || UIC Kes eae aes oe Seer eae ee ee 9, 369 
Biveistockesd.sjaancheee ces asencen Seaeee 14,514 || Canners’ ‘associations...........-.-..20.- 2, 500 
Millland elevators 3. oas5 wasace iccke eo. 22, 530 || — 
Mndividualtarm S22 Sat ccs ceo ceeene 52,774 || Ota etek. escola Seen 192, 952 

} 


In addition to these, the agricultural statisticians in most of the 
States maintain large special lists, so that the total number of re- 
porters of the bureau is considerably in excess of 200,000. 

During the year approximately 2,240,000 schedules of inquiry 
were sent out from the Washington office. In addition a large num- 
ber of schedules were sent out from the field offices and returned 
direct to them. 'These would probably approximate the number sent 
out from Washington. 


FOREIGN CROP-REPORTING SYSTEM STUDIED. 


In September a representative of the division, W. F. Callander, 
was sent to Europe to study the crop-reporting systems of the various 
countries. He visited practically all of the countries west of Russia 
and has submitted a detailed report of his findings. The systems 
used in the various countries vary widely, some of them being very 
complete, while others are very limited in their scope. 

In May, N. C. Murray, chief statistician of the division, was sent 
to Rome as a delegate to the sixth general assembly of the Inter- 
national Institute of Agriculture. Of the 62 countries adhering to 
the institute, 51 had representatives at this assembly. The sub- 
jects submitted by the Government of the United States for con- 
sideration at the general assembly were as follows: 


1. That English be made the official language of the institute as well as 
French in all its proceedings and publications, and that this proposal be placed 
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at the head of the program for early action by the general assembly, imme- 
diately after it is organized for business. 

2. That the International Institute be instructed to urge upon the adhering 
governments the taking of decennial censuses of acreages in different crops 
and numbers of live stock. 

3. That the International Institute be instructed to urge upon the adhering 
governments greater promptness in completing and transmitting crop reports 
and statistics to the institute, and that the statistical service of the institute 
be instructed to publish the reports as soon after the 10th day of each month 
as may be practicable, listing in the monthly publications of the institute the 
names of the countries which fail to send their reports to the institute in 
time for publication. 

4. That the International Institute be instructed to urge upon the adhering 
governments improved methods of collecting statistics of crop and live-stock 
production, consumption, imports and exports, stocks, marketing prices, and 
economic factors affecting supply, demand, and prices. 

5. That the International Institute be authorized to employ one or more 
statisticians to visit the statistical departments of the adhering governments, 
with a view to studying and reporting upon their statistical organizations, 
systems, and methods, and suggesting improvements therein, in order that agri- 
cultural statistics throughout the world may be dependable, timely, and 
comparable. 

6. That the secretary general of the institute be instructed to prepare and 
submit to the commission on administration of the general assembly of the 
institute a statement showing, for each department of the institute, the names 
of its employees in service on May 1, 1922, their ages, their nationality, the 
length of time they have been in the service of the institute, their initial sala- 
ries, dates, and a statement of promotions, nature of their duties, and their 
education and experience. 

7. That the secretary general of the institute also be instructed to submit 
10 the commission on administration of the general assembly a statement show- 
ing the gold value of the contributions of each adhering government to the 
support of the institute for the calendar years 1921’ and 1922. 


All of these propositions were adopted with slight modifications. 
FIELD TRAVEL INCREASED. 


The increased funds for travel available for the fiscal year 1922 
relieved to a considerable extent the handicap under which the agri- 
cultural statisticians in the field had labored during the preceding 
two years and made it possible for them to again establish the per- 
sonal contacts with field conditions. The funds available for the 
current fiscal year have been again increased, which should result in 
a further improvement in the work of the field representatives. 


SEMIMONTHLY CROP NOTES. 


Through the medium of general reports on crop conditions given 
out semimonthly, an effort is made to meet a demand which exists 
for crop reports oftener than once a month. The distinction between 
these so-called “semimonthly crop notes” and the regular monthly 
crop reports is that while the latter reports are in actual figures of 
present conditions, the crop notes describe in general terms the sig- 
nificant changes taking place. 


INVESTIGATION OF STATISTICAL METHODS BY OUTSIDE EXPERTS. 


During the year, at the invitation of the department, three of the 
ieading statisticians of the United States—Carroll W.°Doten, of 
the Massachusetts Institute of Technology and ex-president of the 
American Statistical, Association; Willfred I. King, of the National 
Bureau of Economic Research, of New York City; and Warren M. 
Persons, of Harvard University—visited Washington and investi- 
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gated the methods and work of the crop-reporting service, for the 
purpose of discovering any faults in the methods of procedure and 
suggesting possible improvements. 

This committee made a detailed report, and while, in general, 
it recommended “that the methods of securing the data should 
remain substantially unchanged,” it made certain suggestions for 
modifications in methods which have been found helpful, but the 
funds available for use in the division make it impossible to carry 
out all the suggestions offered. 

The committee recognized that the really essential and most dif- 
ficult problem is that of determining accurately the changes in 
acreage devoted to different crops and the number of live stock. 
Experiment had already been made in the making of-personal field 
counts to determine acreage, with satisfactory results, and during 
the 1922 crop season the plan was made one of the regular modes of 
procedure in estimating acreage. The results indicate that in the 
Central, Eastern, and Southern States, with few exceptions, it will 
probably become an excellent check upon acreage changes. 

Other checks upon acreage already in use were continued and de- 
veloped during the season. These include (1) a study of acreage 
changes upon a large number of individual farms which report 
annually the acreage in each crop on their own farms for the cur- 
rent and previous year, (2) a study of the returns to assessing officers 
of acres planted to different crops, (3) records of commercial 
movements and receipts of agricultural products, and. (4+) special 
acreage questionnaires sent to the regular crop reporters of the 


division. 
COOPERATION IN CROP REPORTING. 


With the exception of two States, the division now has coopera- 
tive arrangements with every State which maintains a regular crop- 
reporting service and publishes reports on crops. During the year 
just closed arrangements were completed with the New “York De- 
partment of Agriculture for a joint service in New York and with 
the Minnesota Department of Agriculture for a joint service in that 
State. Cooperative agreements for this work are in effect in 28 


States. 
ENLARGED LIVE-STOCK REPORTING WORK. 


During the latter part of the year attention was given to the 
development of plans for an enlarged live-stock reporting service, 
Congress having granted an increase in the funds of the bureau for 
this purpose, beginning July 1, 1922. Believing that the best results 
could be secured by confining the proposed expansion of the live- 
stock work to certain specific lines, it has been decided to give 
special attention to developing a service for reporting marketable 
supplies and movements of meat animals, including cattle, sheep, 
and swine. Conferences were held in Chicago and Denver which 
were attended by live-stock producers and others and tentative plans 
of work drawn up. 


DIVISION OF INFORMATION. 


The -information work of the bureau was under the direction of 
W. A. Wheeler until February, 1922, when J. Clyde Marquis assumed 
responsibility for this work. 
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The information work of the bureau has been expanded and 
reorganized during the past year on account of the merging of the 
Bureau of Markets with the Bureau of Crop Estimates on July 1, 
1921, and of the anticipated merging of the Bureau of Markets and 
Crop Estimates with the Office of Farm Management and Farm 
Economics on July 1, 1922. The information work of the bureau 
aims (1) to furnish farmers and others interested in agriculture 
specific information and suggestions in such form as to be readtly 
available for practical use and application; (2) to keep before 
American farmers information which will furnish a definite economic 
background which will aid them in specific decisions, plans, and 
actions, and tend to relate them to general economic agricultural 
conditions and movements; (3) to acquaint the public at large with 
the intimate connection between the farmers’ marketing problems 
and the economic problems of other groups. 

This division is charged with the supervision of the issuance of all 
information relating to the activities of the bureau. In addition 
to the formulation of general policies covering the release of market 
news and other current reports, the division prepares the material 
for publication in the department publication Weather, Crops, and 
Markets, prepares press releases covering matters of immediate 
interest, and supervises the preparation of mimeographed reports 
containing information on foreign crops and markets, and of general 
marketing activities. This division also directs the work of prepar- 
ing exhibits, motion pictures, etc., for the purpose of making graphic 
presentation of certain phases of the activities of the bureau. The 
work of editing all manuscripts prepared for publication is also 
carried on in this division. Aid is given to authors in planning 
publications and attention is given to the form in which material is 
presented as well as to the adequacy of the treatment of subject 
matter. A list of the publications of the bureau for the past year 
is appended to this report. 


WEATHER, CROPS, AND MARKETS. 


In January, 1922, three periodicals were merged to form Weather, 
Crops, and Markets. These three publications were the Market 
Reporter, the Crop Reporter, and the National Weather and Crop 
Bulletin. This new combined periodical thus became a departmental 
rather than a bureau project. The material relating to crops and 
markets is prepared in this bureau, and this division acts for the 
Division of Publications in caring for the make-up and proof work 
for the entire periodical. 

Weather, Crops, and Markets contains information prepared by 
the Weather Bureau and also statistical and other information pre- 

ared in this bureau, covering data secured by the Division of Crop 
Retimates: and by the Market News and other services of the bureau. 
This information is similar to that formerly carried in the three sepa- 
rate publications. In addition, effort is made to include articles of 
definite interpretative and economic value. 


PRESS RELEASES AND SPECIAL ARTICLES. 


The results of the regular work of the bureau, and significant 
developments of interest and value to the public, have been placed 
before the general public and before specific groups by means of 
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general press items released through the Press Service of the depart- 
ment and by special articles contributed to selected and representa- 
tive magazines. The press has realized as never before the impor- 
tance of the bureau’s work in agricultural economics and has devoted 
considerable space to the presentation of the bureau’s findings. More 
than 250 news stories and items of an economic character, ranging 
from 300 to 1,500 words each, have been prepared for this purpose. 
Effort has been made also to place brief informative special articles 
in journals reaching readers other than agricultural, with a view to 
interpreting the farmer and his problems to the reading public and 
acquainting that public with progress made. 


RADIO NEWS SERVICE. 


Rapid progress has been made in developing the Radio Market 
News Service, and the reception of “ up-to-the-minute ” agricultural 
reports either by radio telegraph or radio telephone practically 
everywhere in the eastern two-thirds of the United States has been 
made possible. At designated hours each day the bureau furnishes 
current market news to radio stations at the Post Office Department 
at Washington; Omaha and North Platte, Nebr.; Rock Springs, 
Wyo.; Elko and Reno, Neyv., for broadcasting; the Arlington and 
‘Great Lakes wireless stations of the Navy Department, and to 
53 stations operated by State agricultural colleges and bureaus of 
markets, newspapers, and other broadcasting agencies. Another im- 
portant development of the work has been the broadcasting from 
these stations of estimates of crop conditions, acreages, and yields 
as issued by the crop reporting board. 

This entire work has been conducted at comparatively slight ex- 
pense to the department, inasmuch as it has involved merely a fuller 
utilization of existing agencies for collecting and disseminating 
market news. The reports are made up from the market news on 
live stock and meats; fruits and vegetables; grain, hay, feed, and 
seeds; dairy products; and cotton, already passing over the leased 
telegraph-wire system, and is distributed by radio without expense 
to the department by various Government and private broadcasting 


stations. 
MARKETGRAM SERVICE. 


The Marketgram Service consists of the preparation and release 
of a very condensed summary of the principal information secured 
by the Market News Service, relative to the supply, demand, prices, 
movement, etc., of agricultural products. This service is now ex- 
tended to nearly 2,000 country newspapers, agricultural publica- 
tions, banks, and other agencies that can give wide publicity to market 
news. The circulation of these mediums is conservatively estimated 
at five million readers. 


COSTS-OF-MARKETING DIVISION. 


This work was directed by Dr. H. E. Erdman. The division 
leader was assisted by A. V. Swarthout. 

Particular attention has been devoted during the past year to 
the cost of marketing live stock in the Corn Belt States. This study 
has now been extended to include the southern territory and the 


~~ 
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range States. A large volume of information has been secured 
which will prove very valuable in answering the many inquiries 
for information along this line. In carrying out this work it is 
necessary to observe a wide range of related factors and an oppor- 
tunity is afforded to collect additional information which is useful 
for a number of purposes. The information has in all cases been 
secured from accounting records. 

Data were obtained from 219 organizations which ship live stock 
on a cooperative basis, 37 local buyers, and 27 producers who ship 
their own stock independently. These organizations are located in 
the States of Wisconsin, Minnesota, South Dakota, Iowa, Nebraska, 
Kansas, Missouri, Illinois, Indiana, Ohio, and Kentucky. 

Tabulation of this material has proceeded to the point where it is 
possible to state that the cooperative agencies from which informa- 
tion was secured shipped more than $22,000,000 worth of stock dur- 
ing 1921. This is divided among species as follows: 


Number. | Sales value. 


12 PTR) Pe eet pee amneatne it OS UA rags dah ea Lg VEL ap alae ica a aly A 2 941, 752 | $18, 087, 586 
COTE FON: Fe a) Le EO CT Nae a 55,274 | 2)898,770 
PER EE RE SRR ES RE PEON PUN Se Ae Ie | AE YS ies 60, 335 810, 036 
SHGap ee a: seks s PSA, SPEARS CoB aN Ty NT PERERA SCE IT Rico) Dig Beek | 75, 636 479, 403 

Eio Te pt ei Apres ee enh ah Nolet eee lili ete ase SA SRATS 0 1,132,997 | 22, 296, 795 


In studying the detail of these figures it is interesting to note that 
68 per cent of the hogs were shipped in straight carloads, 35 per 
cent of the cattle, 9 per cent of the calves, and 50 per cent of the 
sheep. These figures reflect the type of live-stock raising which ob- 
tains in the areas under observation. 

A very large volume of data has been gathered during the prog- 
ress of this study. Out of these figures will be compiled informa- 
tion which has not hitherto been available with regard to the fol- 
lowing subjects: Conditions under which shrinkage, crippling, and 
killing in transit and in terminal markets occur most frequently; 
costs of transportation to selling market; of selling through live- 
stock commission men; of selling direct to contractors; of handling 
through the local shipping agency; and much other valuable statis- 
tical information regarding the marketing practices in this industry. 

When sufficient progress has been made in the compilation and 
tabulation of these data, it is planned to publish a series of bulle- 
tins, each dealing with a specific phase of the marketing of live stock 
through the agencies studied. In each case it is felt that information 
is now available through which a comparison can be made between 
the various services and their respective costs for a number of meth- 
ods of marketing live stock. A preliminary report of this work 
will be released in the near future. 

These studies have been carried on from the viewpoint of being 
helpful to the individual in making his business more efficient; of 
furnishing standards whereby the relative efficiency of two or more 
marketing agencies can be judged; of establishing the necessary costs 
in each step in the marketing of a particular product; and of en- 
abling the dealing public to see more clearly the part that the cost 
of service plays in the establishment of consumers’ prices. 
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DIVISION OF STATISTICAL AND HISTORICAL RESEARCH. 


The major part of the work of this division was under the direc- 
tion of Frank Andrews until April 4, 1922, when the division was 
reorganized and Dr. O. C. Stine was placed actively in charge. 

Following the consolidation of the Bureau of Markets with the 
Bureau of Crop Estimates, and in anticipation of the further con- 
solidation of this bureau with the Office of Farm Management and 
Farm Economics, careful consideration was given to the organization 
of a division which would include the statistical and historical re- 
search work of the entire bureau. 

This division as reorganized maintains files of all matter of per- 
manent statistical value collected by the various divisions of the 
bureau. These records include such data as statistics of the acre- 
age, yield, and production of crops, number of live stock on farms, 
farm prices of products, etc., formerly handled by the Division of 
Crop Records in the Bureau of Crop Estimates; statistics and other 
historical data relative to the development of agriculture and the 
economics of farming secured by the Office of Farm Management and 
Farm Economics; records of receipts, supplies, movements, and mar- 
ket prices of farm products, including reports of cold-storage hold- 
ings and similar data collected by the various divisions of the former 
Bureau of Markets. 

An enormous mass of information relating to agricultural produc- 
tion and distribution is collected and made ‘public through the vari- 
ous services of this bureau. These data are of current value and 
have served chiefly as a guide to orderly marketing. The files of 
this material, however, now cover long periods of years, and these 
figures, when tabulated and summarized, furnish bases for economic 
studies covering shifts in agricultural enterprises, trends of produc- 
tion and prices, and analyses of the fundamental factors affecting 
agricultural conditions. 


FOREIGN COMPETITION AND DEMAND. 


This division maintains representatives in foreign countries who 
collect information relating to foreign competition and demand, 
maintain contacts with agricultural agencies in foreign countries, and 
arrange for the securing of data relating to agricultural production 
and conditions in these countries. 

Particular attention is being given to the utilization of material 
now at hand, and to making arrangements to secure other informa- 
tion which will make it possible to compile and publish complete 
summaries covering the world supply of, and the demand for, agri- 
cultural products. Such summaries will furnish an accurate guide 
to American agricultural production. 

During the past year the division has maintained representatives 
in Argentina, London, England, and in the Balkan countries who 
have collected information relative to the agricultural competition 
of foreign countries with the United States, and the demand for 
American agricultural products in foreign countries. 

During a part of the year, a man has been stationed in England 
to study the market for our pork and pork products. Recently he 
has gone to Germany to collect information relative to the demand 
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for American pork and pork products in that country. Another 
man has been maintained throughout the year in London. London” 
is a very important center for the interchange of information from 
all parts of the world. It is comparatively easy to keep in touch 
with the agricultural situation in all parts of the British Empire 
by keeping in close touch with the British capital. The man located 
in London is also in a position to form desirable contacts with 
officials and others in European countries. 

In addition to maintaining these representatives in foreign coun- 
tries, two men were sent to Europe to make an economic survey of 
agricultural reconstruction in Europe, and to arrange for the inter- 
change of information as to the condition and production of crops 
in these countries. 

A beginning has been made toward establishing a world crop-re- 
porting service. Arrangements have been made with Canada, India, 
and Norway for direct reporting of crop conditions and estimates of 
production by cable to the United States. The International Insti- 
tute of Agriculture at Rome also cables estimates of production of 
the principal crops in which this country is interested. The Depart- 
ment of State, through consular officers, has rendered valuable aid in 
collecting information as to stocks on hand, conditions, and produc- 
tion of crops in several countries. The Department of Commerce also 
has given aid in collecting information as to crop conditions and 
economic conditions which influence the markets for agricultural 
products by furnishing reports of commercial attachés. 

The United States was represented by six delegates at the sixth 
eeneral assembly of the International Institute at Rome. At this 
assembly it was decided that the institute should expand its program 
to include the collection of statistics on other important crops and 
live stock. It was also decided that the institute should make more 
extensive use of cables and telegrams to collect and disseminate 
information as to the condition and production of crops. The carry- 
ing out of this program will greatly facilitate the development of a 
world agricultural production and market-reporting service for the 
United States. (See Division of Crop Estimates.) 

A large part of the statistical section published in the department 
Yearbook was prepared in this division. This section includes tables 
covering production and international trade in specified agricultural 
products of all countries for which statistics were available; tables 
of quantity and value of agricultural products imported into and 
exported from the United States for the three years ending December 
31, 1920; and tables showing high, low, and average wholesale prices 
of various agricultural commodities at 23 markets. Numerous sta- 
tistical statements and summaries were prepared for publication dur- 
ing the year. 

Statistical studies have been made covering many phases of the 
work of the bureau. A mimeographed bulletin which contains sum- 
maries of the crop and market information secured from foreign 
countries has been issued weekly, and a Handbook of Foreign Agri- 
cultural Statistics has been prepared and published. In addition, 
information has been prepared for publication in Weather, Crops, 
and Markets. 
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DIVISION OF COOPERATIVE RELATIONS. 


This division has been under the direction of L. S. Tenny, assist- 
ant chief of bureau, and includes the following activities: 


Research studies relating to cooperative purchasing and marketing. 
Cooperation with the States in marketing work. 


RESEARCH STUDIES RELATING TO COOPERATIVE PURCHASING AND MARKETING. 


The division leader has been assisted in this work by R. H. 
Elsworth, A. W. McKay, and L. 8. Hulbert. This project conducted 
research and extension work in 19 States during the past year. The 
studies made may be divided into three classes: ‘Those relating to (1) 
economics of cooperation, (2) legal aspects of cooperation, (3) his- 
tory and statistics of cooperation. 

Among the studies conducted was one which included a compre- 
hensive survey of the possibilities of the cooperative marketing of 
Vermont maple-sap products. The material collected in the produc- 
ing sections and in the central markets where maple products are 
sold was worked into a manuscript which the agricultural experi- 
ment station of the University of Vermont is preparing to issue as a 
bulletin. 

One representative of the bureau stationed at Copenhagen, Den- 
mark, made a careful study of the cooperative features of European 
agriculture, particularly in the Scandinavian and north-central Euro- 
pean countries. A large amount of detailed historical and statistical 
information was collected and is being compiled for future use. 

In cooperation with the State Agricultural College of Michigan a 
detailed examination was made of the history and business methods 
of larger cooperative associations, such as the Michigan Potato Grow- 
ers’ Exchange, Michigan Elevator Exchange, Michigan Live Stock 
Exchange, Michigan Fruit Growers (Inc.), Michigan Milk Pro- 
ducers’ Association, and Michigan State Farm Bureau. The data 
collected will be used in a bulletin to be issued by the State Agricul- 
tural College. : : 

A study of cooperative stores in New York State-was begun in co- 
operation with the New York State College of Agriculture. This 
study will extend over several years in order that the data collected 
may cover periods of different degrees of, prosperity. 

Preliminary surveys were made relative to the cooperative mar- 
keting of milk in New York, cooperative marketing of peanuts In 
Virginia, cooperative marketing of potatoes in South Carolina, and 
agricultural cooperation in New England. =: 

Exhaustive studies of the legal aspects of cooperation have been 
conducted throughout the year. The conclusions reached have been 
worked into a bulletin which is now in press. During the year 20 
short reviews of court decisions of importance to those interested 
in cooperative activity were prepared and released through official 
channels. 

Following the approval by the President of the Capper-Volstead 
Act, February 18, a statement relative to the act was prepared for 
the information of those who might be interested in the scope of this 
legislation. Copies of the statement have been supplied to several 
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thousand associations, whose officers expressed a desire for informa- 
tion regarding the significance of the act. 

A suggested form of by-laws for a cooperative nonprofit marketing 
association and a suggested form of crop contract for farmers’ co- 
operative marketing associations were worked out. 

In order to collect a sufficient amount of material to permit of 
comprehensive statistical studies a nation-wide survey of agricultural 
associations was undertaken. Names and addresses of farmers’ co- 
operative associations were obtained from local crop reporters in the 
48 States, State marketing officials, farm bureau oflicers, agricultural 
college officials, and others. 

In addition to the nation-wide survey of all cooperative associations, 
special efforts are being made to collect all available printed material 
regarding 100 outstanding organizations—organizations which, be- 
cause of the volume of business they handle or because of wnusual 
methods for solving difficult problems, are of special interest. 


COOPERATION WITH THE STATES IN MARKETING WORK. 


The division Jeader was assisted in this work by G. O. Gatlin. 
During the past fiscal year this bureau cooperated with 33 States in 
the conduct of marketing work. These States were California, 
Colorado, Delaware, Georgia, Idaho, Indiana, Iowa, Kentucky, 
Maine, Maryland, Massachusetts, Michigan, Minnesota, Mississippi, 
Missouri, Montana, Nebraska, New Jersey, New Mexico, New York, 
North Carolina, North Dakota, Ohio, Oklahoma, Oregon, Pennsyl- 
vania, Tennessee, Texas, Utah, Vermont, Virginia, Washington, and 
Wisconsin. 

In 18 States cooperative arrangements were made with State - 
bureaus of markets and departments of agriculture; in 24 States 
with experiment stations, extension divisions, and departments of 
State colleges of agriculture; and in 5 States with other educational 
institutions or farmers’ organizations. 

The plan under which work is conducted has been gradually 
changed. Cooperation in the joint employment of agents to conduct 
general marketing work in the States is being superseded by assigning 
bureau specialists to the States for a definite period of time to aid 
the State marketing specialists in specific problems. 

The amount of work conducted in cooperation with State agencies 
during the past 12 months has exceeded that of any year in the 
bureau’s history. The Division of Cooperative Relations has devoted 
time to reorganizing its work with State agencies, promoting work 
on a cooperative basis, establishing proper contacts, and in working 
out plans, agreements, and projects. The division leader and the 
two assistants engaged in this work traveled in practically every 
State in connection with administrative work and for the purpose 
of assisting State agencies in determining their problems and in 
planning their work. Martti i! 

This division works in cooperation with the commodity divisions 
of the bureau, rendering assistance in carrying out studies bearing 
upon the problems of the various divisions. 

Research work covering the costs of marketing, methods of mar- 
keting, and cooperative marketing is conducted cooperatively with 
State agencies and with other divisions of this bureau. Assistance 
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has been rendered in California, Georgia, and a number of other 
States in perfecting existing standards for fruits and vegetables and 
in formulating grades for products which have not yet been stand- 
ardized. In several States assistance has been given in developing 
a food-products inspection service and in coordinating the work 
with that of the Federal bureau at receiving points. Assistance has 
been given to growers and shippers in several States in the market- 
ing of wool. Educational and demonstrational work has been carried 
on in many places for the purpose of furnishing growers and ship- 
pers with information leading to better handling, packing, grading, 
loading, and shipping of their products. Local marketing problems 
have been studied in a number of States. For example, a study has 
been made of the marketing of Georgia sweet potatoes; studies have 
been made in the central northwest of the problems of local potato- 
shipping associations; in Oklahoma a series of demonstrations in 
grading and marketing grain have been conducted; a study has been 
made in Vermont covering the marketing of maple-sap products. 


ADMINISTRATION OF THE UNITED STATES WAREHOUSE ACT. 


The administration of the United States warehouse act has been 
directed by H. S. Yohe. 

During the past year unusual interest was shown in the Federal 
warehouse act by warehousemen operating on a large scale. This is 
especially true with regard to cotton warehouses, both in producing 
sections and at seaports. 

A marked interest developed among grain warehousemen in sec- 

- tions in which no interest was shown prior to this year. In the 
Pacific Northwest one warehouseman, operating a chain of 15 ele- 
vators, another operating 68, and still another operating 112, ob- 
tained licenses under the Federal act. In this same section a num- 
ber of warehousemen operating one or two houses also became 
licensed. There was also a substantial increase in the number of 
licensed grain warehouses in Colorado. 
_ Factors which have contributed largely to the substantial progress 
made during this year are: (1) The more general appreciation on 
the part of bankers of the value of warehouse receipts issued under 
the act for collateral purposes, (2) the insistence on the part of some 
of the farmers’ cooperative associations that their products should 
be stored only with warehousemen who were Federally licensed, 
and (3) the recognition accorded the Federally licensed warehouse 
receipt by the War Finance Corporation. 

The purpose of the warehouse act is to provide a credit instru- 
ment for the farmer, so as to enable him to market his products in 
orderly fashion. That the act can accomplish this purpose has been 
amply demonstrated during the past year. Farmers’ associations, as 
well as individual farmers throughout the country, have secured 
credit on favorable terms on warehouse receipts issued by the ware- 
housemen licensed under the act. 

The high opinion of the War Finance Corporation of receipts 
issued under the Federal act is shown by the fact that at no time 
during its operation has it refused an application for a loan which 
was to be supported by such receipts as collateral. 
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The following table shows the approximate number and combined 
capacity of warehouses licensed July 1, 1921, and on July 1, 1922: 


July 1, 1921. July 1, 1922. 
Type of warehouse. 7 ae 
Number.| Capacity. | Number.| Capacity. 


= 


OT Ge ace seb e -aCC Rn Ts ane p near paccndae scsec= ase bales. . 238 430, 000 268 1, 210, 000 
CUE Sa cce en dee ne scecotnehodtobsccce bushels. . 56 | 2,110,000 263 | 14,441,000 
Wiooltte 2552. . Sn. Baos Bathe ss ce eos Sees peas: 5 5 | 24,375,000 | 18 | 27,500,000 


SQ DE ECOM Ss rors coe cA ammae merase sane aa ne PORE ROE Oboe |icame cs sm - 14 | 68,395, 000 


COMPLETION OF THE WORK OF THE DOMESTIC WOOL SECTION. 


7 This work was directed by Wells A. Sherman assisted by W. L. 
vans. 

During the fiscal year 1922 field and office audits of the wool 
business of dealers handling the 1918 clip resulted in increasing the 
amount of excess profits due the Government to the extent of $205,- 
941.53, making the total ascertained excess profits on 1918 wool 
$1,434,823.18. During the year $49,478.13 was collected from wool 
dealers and $91,931.92 was distributed to woolgrowers. During this 
period 372 additional reports were obtained from country dealers, 
the audit of which showed 73 additional country dealers as having 
made excess profits. Payments were completed in 74 cases, making 
the total number of cases closed 980, with 73 cases still awaiting 
settlement.. 

The total excess profits collected to date amount to $621,664.65, 
of which $315,159.38 has been distributed to growers. Of the balance 
on hand, amounting to $306,505.27, it is estimated that at least 
$117,000 will remain in the United States Treasury as undistribut- 
able. There are 73 cases awaiting settlement, involving $813,158.53, 
of which 47 cases, amounting to $626,693.22, are in the hands of the 
solicitor for collection through legal proceedings. 

During the year four cases have been argued on demurrer, all of 
which have been decided in favor of the Government. It is expected 
that approximately 10 cases will be reached for hearing or trial in 
the fall of 1922. 


OPERATION OF CENTER MARKET, WASHINGTON, D. C. 


The operation of Center Market is carried on under the direction 
of C, W. Kitchen. 

Pursuant to an act of Congress approved March 4, 1921, the 
cperation of Center Market was undertaken by this department on 
April 1, 1922. On March 31, 1922, the Appraisal Commission ap- 
pointed by the President under the act above mentioned filed its 
award in the amount of $960,250, covering the purchase of the 
building and improvements at Center Market, which had been made 
at the expense of the Washington Market Co. The value of the land 
was not included in this appraisal, as title to the land has always 
vested in the Government. Upon the date of signing the award 
75 per cent was paid to the Washington Market Co. and 25 per cent 
held by the Government pending settlement of an appeal which was 
immediately noted by the company. 


542 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


Prior to the filing of the award by the Appraisal Commission pre- 
liminary work was necessary in order that the transfer might be made 
with a minimum of confusion. The transfer of a complicated busi- 
ness of this character presented many problems, and preparation 
for handling numereus details was necessary. Rules and regulations 
governing the operation and management of the market and the 
cold-storage plant were prepared and promulgated. All of the per- 
sonnel of the Washington Market Co., except the officers of the com- 
pany and four laborers, were retained by this bureau. This ar- 
rangement provided for the uninterrupted operation of the plant 
and avoided the serious confusion which would inevitably have arisen 
had the department been required to take over the property with an 
entirely new personnel. Fortunately, no important details were over- 
looked and the transfer was accomplished without interruption to 
business or inconvenience to tenants or to the public. 

One of the most complicated problems encountered was the liquida- 
tion of the cold-storage accounts. When the transfer took place the 
cold-storage warehouse was nearly filled with perishable products. 
These goods had been accepted for storage by the Washington Market 
Co., and, consequently, the company had a lien upon all storage 
charges accrued to the date of transfer. The calculation and division 
of storage charges on several hundred accounts presented a difficult 
and important task which had to be done in connection with the un- 
interrupted conduct of current business under governmental pro- 
cedure and methods. The liquidation of these accounts was not com- 
pleted by the end of the fiscal year, but was well in hand and will 
shortly be entirely consummated. 

Center Market represents a complex business organization. Retail 
market stands are leased to 176 tenants and curb and other spaces 
are provided for the use of approximately 200 farmers and truckers. 
Four large wholesale houses dealing in meats and provisions are 
listed among the tenants. In addition there is a large auditorium, 
a bowling alley, a billiard parlor, and a resturant. 

One of the most prominent and complicated phases of the work is 
the operation of the cold-storage warehouse. There are approxi- 
mately 500,000 cubic feet of space available for the use of tenants 
and others who may have need for storage facilities. While the 
Center Market plant does not possess some important advantages of 
the most modern cold-storage warehouses, its location and consequent 
convenience to dealers in the market district has enabled the depart- 
ment to retain the majority of the accounts formerly handled there. 
Since this plant must of necessity be operated on a competitive basis, 
adjustments in rates and forms of service must be made from time 
to time as demanded by business conditions. 

Since assuming control of Center Market the department has taken 
vigorous measures to improve sanitary conditions. The meat stands 
are now under the supervision of a meat inspector, who not only 
requires that pure and wholesome meat be sold but that all utensils 
and equipment be kept thoroughly clean. In this connection equip- 
ment has been installed for furnishing hot water to tenants for 
cleaning purposes. Measures have been taken for the purpose of 
making the market more convenient and attractive to the public. 

A vast amount of repair and improvement was necessary in order 
to place Center Market on a par with the modern public retail 
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markets in some cities. During the three months of the past year in 
which the market was operated by the department, the interior of the 
auditorium and the market were painted and extensive repairs were 
made which have materially improved the appearance of the market. 
The insulation of part of the cold-storage rooms was renewed and 
other improvements made. All of the spare time of the force of the 
mechanical department was used in making minor repairs too nu- 
merous to mention. 

The total receipts for the three months’ operation of Center Mar- 
ket in the fiscal year 1922 amounted to $57,400.20 and the expendi- 
tures to $53, 376.37. In these expenditures is included about $10,000 
for repairs in the nature of permanent improvements. All receipts 
are turned into the Treasury as miscellaneous receipts and all ex-— 
penditures are paid from an annual appropriation. 

The control of Center Market furnishes an excellent opportunity 
for certain much needed research work, and plans are being made for 
the conduct of studies of the methods used in public-market opera- 
tion and management in municipalities and of the development of 
modern sanitary market equipment. The actual operation of the 
market is being kept on a commercial basis and the methods em- 
ployed in its management are those used by the most up-to-date 
commercial enterprises. 

The efforts of the department have been met by a splendid spirit 
of cooperation, both on the part of former employees of the Wash- 
ington Market Co. who have been retained in the service, many of 
whom have willingly worked overtime in an effort to prevent con- 
gestion and inconvenience to tenants and patrons of the market, 
and on the part of stand holders and other tenants who have cheer- 
fully complied with the regulations of the department and have co- 
operated in an effort to improve the quality of the service rendered 
to the public. 


PUBLICATIONS ISSUED DURING THE FISCAL YEAR 1922. 
DEPARTMENT BULLETINS. 


No. 948. Composition of Cotton Seed. 1921. 

No. 977. Marketing Hay at Country Points. 1921. 

No. 978. Weighing of Market Hay. 1921. 

No. 979. Marketing Hay Through Terminal Markets. 1921. 

No. 980. Inspection and Grading of Hay. 1921. 

No. 982. Market Statistics. 1921. 

No. 985. A System of Accounting for Cotton Ginneries. 1921. 

No. 987. Handbook of Foreign Agricultural Statistics. 1921. 

No. 990. Preliminary Manufacturing Tests of the Official Cotton Standards of 
the United States for Color for Upland Tinged and Stained Cottons. 1921. 

No. 999. Prices of Farm Products in United States. 1921. 

No. 1002. Open Types of Public Markets. 1921. 

No. 1006. Accounting Records for Sampling Apples by Weight. 1921. 

No. 1013. The Influence of Relative Humidity and Moisture Content of Wheat 
on Milling Yields and Moisture Content of Flour. 1921. 

No. 1019. Marketing Broom Corn. 1921. 

No. 1030. Meade Cotton; an Upland Long-Staple Variety Replacing the Sea 
Island. (In cooperation with the Bureau of Plant Industry.) 1922. 

No. 1044. Self-service in the Retailing of Food Products. 1922. 

No. 1056. Marketing Cotton Seed for Planting Purposes. 1922. 

No. 1065. The Test Weight of Grain; A Simple Method of Determining Accu- 
racy of the Testing Apparatus. 1922. 
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FARMERS’ BULLETINS. 


No. 1055. Country Hides and Skins—Skinning, Curing, and Marketing. 1919. 
(In cooperation with the Bureau of Chemistry and the Bureau of Animal In- 
dustry. ) 

No. 1204. Northwestern Appie Packing Houses. 1921. 

No. 1232. Seed Marketing Hints for the Farmer. 1921. 

No. 1266. Preparation of Peaches for Market. 1922. 


YEARBOOK SEPARATES. 


No. 834. Know Your Markets. 1920 Yearbook. 
No. 850. The March of Standardization. 1920 Yearbook. > 
No. 860. The Farmers’ Interest in Foreign Markets. 1920 Yearbook. 


DEPARTMENT CIRCULARS. 
No. 183. Seedtime and Harvest. 
OFFICE OF THE SECRETARY CIRCULARS. 


No. 155. Rules and Regulations of the Secretary of Agriculture Under the 
Food Products Inspection Law. 1921. 


SERVICE AND REGULATORY ANNOUNCEMENTS (MARKETS). 


» Index to S. R. A. from 1 to 50. 

No. 69. Suggestion for an Ordinance to Establish, Locate, Regulate, and 
Maintain a Public Farmers’ Market and for Other Purposes. 1921. 

No. 70. State Bureaus of Markets, including Divisions and Other Agencies 
doing Marketing Work. 1921. 


PUBLICATIONS IN PRESS ON JUNE 30, 1922, WITH APPROXIMATE 
TITLES. 


Bulk Handling of Grain on the Farm. 

Foreign Material in Spring Wheat. 

Crop and Live Stock Estimates, 1910-1921. (Handbook.) 

Handbook for the Inspection of Whole Milk American Cheese. 

Legal Phases of Cooperative Associations. 

Organization and Management of Cooperative Live Stock Shipping Asso- 
ciations. 

Regulations for Cotton Warehouses. Revised. Off. of See. Cir. 

United States Grades for Potatoes. Dept. Cir. 238. 

Marketing of Mill Feeds. 

Handbook of Official Grain Standards for Wheat, Shelled Corn, and Oats. 

Soft Pork: Slaughter and Curing Tests to Determine Market Value. 

Live Stock Industry in South America. 

Business Methods for Marketing Hay. 

Defects in the Quality of Butter. 

Sales Methods and Policies of a Growers’ National Marketing Agency. 

Producers’ Cooperative Milk-Distributing Plants. 

Imports and Exports of Agricultural Products. 

Preparation of Tomatoes for Market. 

Service and Regulatory Announcement (Markets) No. 71; Complete Lists of 
Warehousemen. 

Farm and Terminal Market Prices. Wheat,-Corn, and Oats, Crop Movement 
Year 1920-21. 


REPORT OF CHIEF, OFFICE OF FARM MANAGEMENT AND 
FARM ECONOMICS. 


Unirep Srares DeparTMENT OF AGRICULTURE, 
Orrice oF Farm Manacement AnD Farm Economics, 
Washington, D. C., July 17, 1922. 
Sir: I am submitting herewith the annual report of the Office of 
Farm Management and Farm Economies for the fiscal year ended 
June 30, 1922. 
Respectfully, 
H. C. Taytor, 
Chief. 
Hon. H. C. Watwace, 
Secretary of Agriculture. 


As this is the final report of the Oftice of Farm Management and 
Farm Economics as a departmental unit, it seems desirable to supple- 
ment the current report with a brief recapitulation of the history and 
achievements of the office from the time of its organization to that of 
its merger with the Bureau of Markets and Crop Estimates to form 
the Bureau of Agricultural Economics, as provided by Congress in the 
appropriation bill for the Department of Agriculture for the fiscal 
year 1923. It is now nearly 20 years since the work of the office was 
inaugurated in the Bureau of Plant Industry, and in that time these 
activities have come to assume an important place in the field of farm 
economics, particularly with reference to studies in farm organization 
and in the analysis of the farm business. 


BRIEF HISTORY OF OFFICE. 


The Office of Farm Management and Farm Economics represents 
the outgrowth of work started in the Bureau of Plant Industry in 
1904, when investigations of farm management and farm practice 
were set on foot by that bureau. For several years this work was 
conducted by the Division of Grass and Forage Crop Investiga- 
tions, under the direction of Dr. W. J. Spillman, in 1904 as agrostol- 
ogist, in 1905 as agriculturist, and from 1906 to 1916 as agriculturist 
in charge of farm management. In the agricultural appropriation 
act for the fiscal year ended June 30, 1907, there appeared for the first 
time the phraseology “To investigate and encourage the adoption 
of improved methods of farm management and farm practice,” under 
which appropriations for this work have been made from that time 
forward. 

On July 1, 1915, the Office of Farm Management was transferred 
from the Bureau of Plant Industry to the Office of the Secretary. At 


545 


546 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


the same time certain branches of work that had been carried on 
by the office, such as investigations in farm architecture and in farm 
home management, were transferred to other units of the department, 
and the title of Doctor Spillman as chief of the office was changed 
from agriculturist in charge to Chief of Farm Management. <A year 
later this title was further changed to Chief of Office. 

In 1918, with the resignation of Doctor Spillman, Secretary 
Houston appointed a committee of nationally known workers in the 
field of farm economics to draw up a plan for the reorganization of 
the office. In the meantime, Prof. R. L. Adams, of the University 
of California, was temporarily made acting chief. The peport of 
this committee (see Circular 132, Office of the Secretary) submitted 
to the Secretary on February 26, 1919, was adopted, and on March 
8, 1919, Dr. H. C. Taylor, of the University of Wisconsin, was ap- 
pointed chief. 

Under Doctor Taylor the work of reorganization was carried out 
along the lines laid down by the committee on reorganization. Be- 
ginning July 1, 1919, the name of the office was changed to Office of 
Farm Management and Farm Economics, and on July 1, 1920, it be- 
came an independent office. On July 1, 1921, Doctor Taylor was 
appointed Chief of the Bureau of Markets and Crop Estimates and 
G. W. Forster, assistant chief, was made acting chief, pending 
the contemplated merger of the office with Markets and Crop Esti- 
mates, which was finally authorized by the act making appropria- 
tions for the fiscal year beginning July 1, 1922. The organization 
of the office as of June 30, 1922, is shown in the accompanying chart. 
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Achievements——Prior to the reorganization of 1919, perhaps the 
most important work done by the office was in the field of farm man- 
agement survey. Among the significant surveys conducted by the 
office up to that time may be mentioned the following: 

Three representative areas in Indiana, Illinois, and Iowa (Dept. 
Bul. 41); Utah Lake Valley (Dept. Bul. 117); Chester County, Pa, 
(Dept, Bul. 341) ; The Blue Grass Region (Dept. Bul. 482) ; Sumter 
County, Ga., first survey (Dept. Bul. 492) ; Monett, Mo. (Dept. Bul. 
633) ; Brooks County, Ga. (Dept. Bul. 648) ; Anderson County, S. C. 
(Dept. Bul. 651); Irrigated Valleys of Arizona (Dept. Bul. 654); 
Ellis County, Tex. (Dept. Bul. 659); Lenawee County, Mich., Wil- 
lamette Valley, Wash. (Dept. Bul. 705); Southwestern Kentucky 
(Dept. Bul. 713); Washington County, Ohio, continuing survey 
(Dept. Bul. 716); Clinton County, Ind.; Dane County, Wis. 

Since the reorganization of 1919, work has been continued on the 
surveys in Washington County, Ohio; Clinton County, Ind., and 
Dane County, Wis. (Dept. Bul. 920) ; a survey in northwestern Penn- 
sylvania has been completed (Dept. Bul. 852) and another in the 
Ozark region (Dept. Bul. 941), and preliminary reports have been 
issued on surveys in New Hampshire, Florida, Virginia, and Mary- 
land. The office now has a total of 32,000 survey records on file. 

Among miscellaneous studies conducted by the office prior to 1919 
may be mentioned those of machinery cost of farm operations; car- 
rying capacity of ranges; duty of implements, workmen, and crews; 
seasonal distribution of farm labor; haymaking crews; methods and 
labor costs; the experience of farmers with tractors; clearing land; 
operation of various farm implements; and farm practice in various 
parts of the country. Extended investigations were made in the 
cost of producing apples and sugar beets, and some cost. work was 
done on cotton, milk, wheat, and a few other products. 

An important feature of the work of the office since 1913 has been 
in the field of agricultural history and geography. A Geography 
of World Agriculture has been prepared and published, and several 
sections of an Atlas of American Agriculture. 

Since 1919 special stress has been laid on work in cost of produc- 
tion, land economics, rural sociology, the problems of farm financing 
and insurance, and the analysis of the farm business. A long-time 
studyof the cost of beef production has been inaugurated, and work 
has been done on the cost of producing wheat, potatoes, cotton, rice, 
apples, citrus fruit, and milk. Special attention has been devoted 
to determining the basic factors of production, such as hours of labor 
and quantities of seed and other materials required. A study has 
been made of the land boom in Iowa (Dept. Bul. 874); of cost and 
utilization of power on farms where tractors are owned (Dept. Bul. 
997) ; of short term bank loans to farmers (Dept. Bul. 1048) ; of the 
influence of a single farm community (Dept. Bul. 984); of the use 
of the land bank system in buying farms (Dept. Bul. 968) ; and of 
harvest labor problems in the wheat belt (Dept. Bul. 1020). 


WORK FOR FISCAL YEAR 1921-22. 
During the fiscal year just past substantial progress has been made 


in the study of the cost of producing beef cattle, wheat, cotton, rice, 
potatoes, and hogs. Important studies in farm tenure have been 
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carried forward. Work in farm financial relations has been con- 
cerned with farm loans, credit associations, crop insurance, and the 
organization of rural telephone systems. A unique study of the 
national influence of a single farm community has been brought to 
a close. More than a thousand farm business analysis records have 
been added to the data on farm organizations on file, and work has 
been pushed on the analysis and interpretation of the returns of the 
1920 census with reference to agriculture. 

Cost of production—Continuing work on the cost of producing 
beef cattle in the Corn Belt, studies have been carried on in Ne- 
braska, Iowa, Illinois, Indiana, and Missouri, in cooperation with 
the State colleges of agriculture in those States. During the summer 
of 1921 cattle feeding enterprise records were obtained covering 
14,982 head of cattle, together with complete farm business analysis 
records for 300 of the farms concerned. In the fall of 1921 five de- 


FIELD STUDIES, i92! 
OFFICE OF FARM MANAGEMENT AND FARM ECONOMICS 


Cost of Production 
| O Enterprise Cost Routes 
© Cost of Production Records 
@ Complete Cost Work 
@Farm Business Analysis 
| © Studies in Land Economics 
| @ Rural Life Studies 


“Farm Financial Relations 
| 


tailed cost accounting routes, each of about 35 farms, were organized 
in each of the cooperating States. Work of tabulating the returns 
from these surveys is now well along toward completion. Prelimi- 
nary reports of results have been issued covering the work in each 
State. 

Field work on the cost of producing beef on ranges was begun in 
January, 1922. Work on the cost of hog production, begun in 1920, 
has been carried forward, and a study of the cost of producing dairy 
products has been started in cooperation with the College of Agricul- 
ture of the University of Wisconsin. In this latter study 277 enter- 
prise and farm business analysis records have been obtained. In 
addition detailed cost records are being kept on 60 dairy farms. 

Tabulation of wheat-cost records from 464 farms in the central 
wheat belt has been completed, a preliminary report issued, and a 
final report prepared for publication. The second year of a study 
of the cost of wheat production in the Palouse region has been com- 
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pleted and the first year’s work done in a three-year study of the 
cost of producing wheat in Sherman County, Oreg. Tabulation of 
data from the 1921 cotton-cost study has been completed and 200 
new cotton-cost records have been obtained in Alabama. The rice- 
cost survey, begun late in the fiscal year 1921, has been practically 
completed; work on a study of potato costs has been brought to a 
close, and a preliminary survey has been made in the sugar-cane 
region of Louisiana with a view to making a study of the cost of 
producing sugar. 

In a study of the cost of keeping horses and cost of horsepower, 
274 records were obtained during the year. A report of this study 
has been submitted for publication. 

Work has been completed on the summarization of available ma- 
terial on basic-cost factors of staple crops, and the results have been 
published in Department Bulletin 4000, Labor and Material Re- 
quirements of Field Crops, which constitutes a reference work in the 
field of cost studies. The results of these studies are summarized in 
the following table. 
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Farm business analyses—During the year farm business analysis 
surveys, some of them involving enterprise cost studies, have been 
made as follows: 


The tenth year in a representative area of the hill land of the Ohio River, 
Washington County, Ohio. (65 records.) 

The fifth year in a representative truck farming area in Florida—Hil!sboro 
County. (127 records.) 

The fifth year in a representative citrus fruit area in Flor:'da—Pelk County. 
(154 records.) 

Repetition of the survey in the cut-over land area of western Washington— 
King and Pierce Counties (200 farm business analysis records, and, in addition, 
200 settlers’ progress records). A farm business analysis study was made in 
the same area for the year 1915. 

The third year of the study in the Palouse area, Washington and Idaho, 
and Sherman County, Oreg., including a cost-of-producing-wheat study. (400 
records. ) 

The fourth year of a study of tractor farms in two areas in Ohio, including 
the cost-of-operating-a-tractor study. A cooperative study with the Ohio State 
College of Agriculture. (100 records.) 

The first year of a continued study of dairy farming in Vermont. A co- 
operative study with the Vermont College of Agriculture. (200 records.) 

The first year of a continued study in dry-land farming in four or five 
counties in Montana. In cooperation with Montana College of Agriculture. 
(180 records. ) 


The accompanying table shows some of the results obtained from 
these studies. 
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Land economics.—Substantial progress has been made in the tabu- 
lation of data from about 160,000 farms with reference to the relation 
of cash rents to farm values, and of data from some 150,000 farms 
bearing on the question of ownership, extent of absentee ownership, 
ete. Of special significance at this time is the work that is being done 
under the direction of the committee on land utilization, which heads 
up in the section of land economics. This work looks to an estimate 
of the probable future land needs of the United States, and to a 
classification of all farm lands. 

Studies of farm ownership in the Black Prairie of Texas (Dept. 
Bul. 1068) ; of the relation of land tenure to the use of arid grazing 
land in the Southwestern States (Dept. Bul. 1001) ; of harvest labor 
problems in the Wheat Belt (Dept. Bul. 1020) ; of farm lands avail- 
able for settlement and of renting dairy farms (in Government 
Printing Office) have been completed. 

Among studies in progress may be mentioned the following: 

Systems of farm management and land tenure on southern plantations. 

A study of Massachusetts farm labor in 1921. 

Farm land capitalization. 

Part owners as farmers. 

Purchasing a farm. 

How landowners fare on a group of Lake Agassiz Basin farms. 

Farm financial relations —During the year the section of farm 
financial relations has paid particular attention to certain phases 
of rural credits and to problems of crop insurance. Special studies 
as follows have been completed: 

A study of cooperative short-time credit through local credit associations in 
the United States, with special reference to associations of this kind organ‘zed 
and operated in rural communities. (Department Circular 197.) 

A study of farm-mortgage credit by banks, insurance companies, Federal 
and joint stock land banks, State funds, and mortgage companies, covering 
rates, term, method of repayment, ete. (Dept. Bul. 1047.) 

A study of short-time bank loans to farmers, covering amount of such loans, 
seasonal fluctuations in amount, rates of interest, special requirements affecting 
costs of loans, nature of security for such loans, term of loans, etc. (Dept. 
Bul. 1048.) 

A study of the problems of general crop insurance in the United States cover- 
ing risks involved, experiments already made, and fundamental principles be- 
lieved to underlie sound insurance for the grower of crops. (Dept. Bul. 1043.) 

A study of the problem of adequate communication in country istrict by 
means of the rural telephone. This study covers the development of telephone 
systems in rural districts, methods of obtaining telephone service with special 
attention given to methods of organizing and financing local companies where 
satisfactory service by the extension of existing companies is not available, cost 
of rural telephone service, and problems of operation and upkeep of rural lines. 
(Submitted for publication. ) 

Advice and assistance have been given a number of local farmers’ 
mutual insurance companies in reorganizing and improving their 
method of business. 

A special survey of credit and insurance conditions among farmers 
in selected areas in North Carolina is in progress, as is also a special 
study of mortagage indebtedness on farms operated by tenants and 
managers. 

Agricultural geography.—The research in agricultural geography 
during the year has been devoted very largely to the compilation, 
mapping, and analysis of the returns of the 1920 Census of Agri- 


culture. 
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In the project dealing with the distribution of farm enterprises, 
the census data have been compiled and mapped ready for presen- 
tation in the 1921 Yearbook, in which they will occupy about 125 
pages. 

In the study of geography of farm practices, labor requirements, 
and seasonal distribution of labor, investigators have copied all 
crop data contained in the 1919 county result slips of the census; 
made a percentage analysis of the crop area of each county ; mapped 
the choice of hays, small grains, and row crops, and mapped the 
cropping systems of the Cotton Belt (1910 and 1920), Corn Belt 
(1920), together with the regions to the north and west of these 
belts (1920). Much of this material will appear in the Yearbook 
for 1921. 

Preparatory to the study of live-stock systems of farming in the 
United States. two schedules have been prepared and sent out, through 
the Bureau of Markets and Crop Estimates, one a pasture schedule, 
that will provide the data necessary to divide the pasture acreage 
(census 1919) into rotation pasture, other tame grass pasture, differ- 
ent erades of wild-grass pasture, and browse pasture; the other, a 
live-stock schedule that supplies valuable information as to how 
crops and pasture are utilized by cattle, swine, sheep, horses, etc., on 
typical farms in different sections of the United States. 

Those engaged in research in geographic conditions in relation to 
the utilization of land have also been devoting a great deal of 
time to the compilation of census statistics. Joint arrangements 
have been practically completed between this section and the Section 
of Land Economics to cooperate with the Bureau of the Census in 
tabulating the six questions relating to the use of land. These ques- 
tions were not tabulated by the census, although the data are basic 
to an understanding of the use of land and the economic geography 
of American agriculture. 

During the past year the “ Precipitation and humidity ” section of 
the Atlas of American Agriculture has been released for publication. 
The “ Native vegetation ” and “ Temperature, sunshine, and wind ” 
sections are ready to submit. 

Agricultural history.—During the year work has been continued in 
the preparation of maps showing the shifts in crops, live stock, popu- 
lation, and farms from 1840 to 1920. This work is nearly completed. 
Some text has been prepared and text to be prepared for the 1921 
Yearbook will contribute to the preparation of this work. 

A ‘field man spent several months in the Northern Great Plains 
collecting historical material relating to the development of the agri- 
culture of that region, and valuable records relating to the cattle 
industry were obtained. Progress has been made toward organizing 
this material. 

Study has been begun of the diaries and account books of several 
farmers covering a long period of years. Analysis of these diaries 
promises valuable information about farm organizations, source of 
income, cost of production, rate of accumulation, and conditions of 
living on the farm. The particular value of these records lies in the 
fact that they extend through long periods of time and enable the 
investigator to analyze the effect of changes in general economic 
conditions on the farm business, and also the effect of the age of the 
farm and of the farmer on the farm business. 
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Historical material has been prepared for the several articles of 
the 1921 Yearbook. Some of the maps showing shifts in agricul- 
tural enterprises will be included in these articles, as well as data on 
the trend of production and prices of certain agricultural products. 

Rural life studies—During the year a number of studies have been 
made of rural population groups in cooperation with various State 
colleges, and work has been begun on the tabulation of farm-popula- 
tion data collected in the 1920 census. Among projects completed 
or well along toward completion may be mentioned the following: 


A study of French Creek, W. Va., as a rural community. Completed and 
results published by the College of Agriculture of West Virginia (Bul. No. 176). 

A study of a farm community at Belleville, N. Y. Completed and results pub- 
lished in Department Bulletin 984. The National Influence of a Single Farm 
Community. ; 

A study of the social aspects of farm tenancy. Tabulation completed for 
16 States. A manuscript on the study in North Dakota has been prepared for 
publication by the North Dakota State College. 

Social aspects of sales of farms. Final tabulation being made. To be pub- 
lished by the College of Agriculture of Purdue University, Ind. 

Country planning. Work on manuscript of bulletin nearly completed. 

The story of one hundred farm women. Field work completed and text of 
three bulletins in preparation. 

Standards of living among American farmers. Field work of a study in 
New York State completed and tabulation in progress. 

Farm population (census study). Tabulation in progress of farm popula- 
tion of Ellis County, Tex.; Dane County, Wis.; Wake County, N. C.; King 
County, Wash.; Cass County, N. Dak.; Otsego County, N. Y.; and Sectt and 
Madrid Counties, Mo. 

Analysis of counties into primary population groups. Work is in progress 
on studies of Raballi County, Mont.; Otsego County, N. Y., and Wake County, 
N..C., and a study has been completed for Dane County, Wis. The results 
of the Dane County study have been published in Research Bulletin 51 of 
the University of Wisconsin, entitled “ Rural Primary Groups.” 

Function of farmers’ trade and service agencies. Field work completed 
of study in Webster City, Iowa, and Alexandria, La. 

Rural social organizations. Study in progress in Texas. 

Rural community buildings. Text prepared for proposed Farmers’ Bulletin, 
Uses of Rural Community Buildings. 


Extension work.—The extension work of the Office of Farm Man- 
agement and Farm Economics is conducted in cooperation with the 
States Relations Service. The work deals with the teaching of 
the fundamental principles underlying the successful organization 
and operation of the farm. The media employed have been farm- 
management schools, boys’ and girls’ clubs, rural schools, and gen- 
eral publicity meetings. Farmers’ organizations, bankers’ associa- 
tions, State and county school officials, and others have taken an 
active part in this work. Over 800 farm-management schools, with 
an attendance of 20,000, were held in 1921. Reports show that 
in 895 communities, 50,083 account books were distributed. In 519 
counties, 18,448 books actually were kept by farmers, and in 444 
counties, 8.450 farmers were assisted in summarizing their accounts. 
In 237 counties 2,972 farmers made changes in their farm business 
as a result of keeping farm accounts. 

The Office of Farm Management and Farm Economics has given 
special attention to the problems of organization and practice in 
the South. Due to changing economic conditions and the persistent 
advance and intense activities of the boll weevil, southern agricul- 
ture is passing through a period of readjustment. To aid the 
southern farmers in making the best readjustment possible, the 
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office has assembled, analyzed, and put in suitable form information 
relative to labor requirements, labor distribution of different en- 
terprises, and other basic factors essential to the proper adjustment 
of crop enterprises and the proper management of the farm. This 
material has been distributed through the county agents, teachers, 
and others interested in the farmers’ economic problem. As a re- 
sult, the demand for our investigational material has been great 
and applications have been received for research cooperation with 
five Southern States with which we are at present not cooperating 
and additional funds have been requested by those States with which 
we are cooperating. 

During the past year the office has been able to place before the 
extension men and others interested in agricultural progress up-to- 
date terse information regarding the investigation and extension 
work of the office. In view of the significant economic developments 
of the last two years, emphasis has been placed on information deal- 
ing with the trend of production, prices, movement of production, 
and the changing status of the farmer relative to other groups of 
producers. This information has been carried on mimeographed 
summary sheets sent out the first day of each month. In this work 
the office has cooperated with other divisions of the department, 
especially with the Bureau of Markets and Crop Estimates. 


a 
PUBLICATIONS OF THE OFFICE OF FARM MANAGEMENT AND 
FARM ECONOMICS. 


Nore.—“‘Arrangements have been perfected for carrying on under one central 
authority (in the Bureau of Plant Industry) a system of work which we have 
designated as ‘farm management.’ This work has been placed in the hands 
of Prof. W. J. Spillman.”’—Ann. Rept. of U. S. Dept. of Agric. for year ending 
June 30, 1902, pp.54, 595. 

In the interval between this time and the formal organization of the Office of 
Farm Management, July 1, 1905, certain bulletins relating to work later carried 
on by the Office of Farm Management were published as contributions of the 
grass and forage plant investigations of the Bureau of Plant Industry under 
the direction of Professor Spillman or as Yearbook separates. 

July 1, 1920, the name was changed to the Office of Farm Management and 
Farm Economics. 


Intropuctory List, JANUARY, 1902—JuLy, 1905. 


[See also B. P. I. Bulletins Nos. 4, 12, 13, 15 as immediately preceding. ] 


BUREAU OF PLANT INDUSTRY BULLETINS. 


No. 38. Forage conditions and problems in eastern Washington, eastern 
Oregon, northwestern California, and northwestern Nevada. By David Grif- 
fiths. 1903. 

No. 57. Methods used for controlling and reclaiming sand dunes. By A. S. 
Hitcheock. 1904. 

No. 59. Pasture, meadow, and forage crops in Nebraska. By T. L. Lyon and 
A. S. Hitchcock. 1904. 

No. 65. Reclamation of Cape Cod sand dunes. By J. M. Westgate. 1904. 

No. 67. Range investigation in Arizona. By David Griffiths. 1904. 

No. 72. Miscellaneous papers; III. Extermination of Johnson grass. By W. J. 

Spillman. 1905. , ‘ : 
‘No. 74. The prickly pear and other cacti as food for stock. By David Griffiths. 
1905. 

No. 75. Range management in the State of Washington. By J. S. Cotton. 

1905. 
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YEARBOOK SEPARATES. 


No. 278. Systems of farm management in the United States. By W. J. Spill- 
man. From Yearbook. 1902. 

No. 323. A model farm. By W. J. Spillman. From Yearbook, 1908. 

No. 340. Opportunities in agriculture; III. General farming. By W. J. 
Spillman. From Yearbook, 1904. 


PUBLICATIONS OF THE OFFICE OF FARM MANAGEMENT, JULY 1, 1905-—JuLy 1, 1922. 
BUREAU OF PLANT INDUSTRY BULLETINS. 


No. 94. Farm practice with forage crops in western Oregon and western Wash- 
ington. By Byron Hunter. 1906. 

No. 102. Miscellaneous papers: I. Summary of recent investigations of the 
value of eacti as stock food. By David Griffiths and R. F. Hare. . II. A suecess- 
ful dairy farm. By L. G. Dodge. III. Pianning a cropping sys‘em, By W. J. 
Spillman. 1907. 

No! ddd: en papers: IV. Forage crops for hogs in Kansas and 
Oklahoma. By C. E. Quinn. 1907. 

No. 116. The tuna as food for man. By David Griffiths. 1907. 
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1914-15. By L. A. Moorhouse, R. 8. ‘Washburn, T. H. Summers, and S. B. 
Nuckols. 1918. 10 cents. 

No. 735. Farm practice in growing sugar beets in the Billings region of 
Montana By S. B. Nuckols and BE. lL. Currier. 1918. 10 cents. 

No. 748. Farm practice in growing sugar beets in Michigan and Ohio. By 
R. S. Washburn, L. A. Moorhouse, T. H. Summers, and C. O. Townsend. 
1919. 10 cents. 

No. 757. Farm practices in grain farming in North Dakota. By C. M. 
Hennis and Rex E. Willard. 1919. 10 cents. 
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No. 760. Farm practice in growing sugar beets in three California districts. 
By T. H. Summers, L. A. Moorhouse, R. S. Washburn, and C. O. Townsend. 
1919. 10 cents. 

No. 814. The standard day’s work in central Illinois. By H. R. Tolley and 
L. M. Church. 1920. 10 cents. 

No, 840. A system of records for local farmers’ mutual fire insurance com- 
panies. By V. N. Valgren. 1920. 5 cents. 

No. 848. An economic study of small farms near Washington, D. C. By 
W. C. Funk. 1920. 5 cents. 

No. 850. Rent contracts in typical counties of the Wheat Belt. By E. A. 
Boeger. 1920. 5 cents. 

No. 851. Cost of producing apples in five counties in western New York, 
1910-1915. By G. H. Miller. 1920. 10 cents. 

No. 853. Organization and management of farms in northwestern Pennsyl- 
vania. By E. D. Strait and H. M. Dixon. 1920. 10 cents. 

No. 874. Farm land values in Iowa By L. C. Gray. 1920. 5 cents. 

No. 896. Cost of producing cotton (842 records—1918). By L. A. Moor- 
house and M. R. Cooper. 1920. 15 cents. 

No. 910. Experience of eastern farmers with motor trucks (753 reports). 
By H. R. Tolley and L. M. Chureh. 1920. 10 cents. 

No. 912. Hail insurance on farm crops in the United States. By V. N. 
Valgren. 1920. 10 cents. 

No. 917. Farm practice in growing field crops in three sugar-beet districts 
of Colorado. By S. B. Nuckols and Thomas H. Summers. 1921. 20 cents. 

No. 920. Farm profits—figures from the same farms (in Washington County, 
Ohio; Clinton County, Ind.; and Dane County, Wis.) for a series of years. 
By H. M. Dixon and H. W. Hawthorne. 1920. 15 cents. 

No. 931. Corn belt farmers’ experience with trucks (831 reports). By H. R. 
Tolley and L. M. Church. 1921. 10 cents. 

No. 941. Farm management in the Ozark region of Missouri. By H. M. Dixon 
and J. M. Purdom. 1921. 15 cents. 

No. 948. Cost of producing wheat on 481 farms... for the crop year 1919. 
By M. R. Cooper and R. 8. Washburn. 1921. 15 cents. 

No. 961. Standards of labor on the hill farms of Louisiana. By M. Bruce 
Oates and L. A. Reynoldson. 1921. 10 cents. 

No. 963. Cost of producing sugar beets in Utah and Idaho. 1918-19. By L. 
A. Moorhouse and S. B. Nuckols. 1921. 10 cents. 

No. 968. Buying farms with land-bank loans. A study based on the ex- 
perience of 2,700 farmers who have borrowed money through Federal loan 
banks. By L. C. Gray and Howard A. Turner. 1921. 5 cents. 

No. 984. The national influence of a single farm community. By Emily F. 
Hoag. 1921. 20 cents. 

No. 994. Methods of conducting cost of production and farm organization 
studies. By F. W. Peck. 1921. 5 cents. 

No. 997. The cost and utilization of power on farms where tractors are 
owned. By H. R. Tolley and L. A. Reynoldson. 1921. 10 cents. 

No. 1000. Labor and material requirements of field crops. By L. A. Moor- 
house and O. A. Juve. 1922. 

No. 1001. The relation of land tenure to the use of the arid graz’ng lands 
of the Southwestern States. By E. O. Wooten. 1922. 

No. 1020. Harvest labor problems in the Wheat Belt. By D. D. Lescohier. 
_1922.- 10 cents. 

No. 1043. Crop insurance: Risks, losses and principles of protection. By 
V. N. Valgren and E. E. Engelbert. 1922. 5 cents. 

No. 1047. Farm mortgage loans by banks, insurance companies and other 
agencies. By V. N. Valgren and E. E. Engelbert. 1922. 5 cents. 

No. 1048. Bank loans to farmers on personal and collateral security. By V. 
N. Valgren and E. E. Engelbert. 1922. 5 cents. 


DEPARTMENT CIRCULARS. 


No. 77. Suggestions for a State law providing for the organization of farmers’ 
mutual fire insurance companies. By V. N. Valgren. 1920. 5 cents. 

No. 83. Testing farms in the South for efficiency in management. By C. L. 
Goodrich. 1920. 5 cents. 

No. 197. The credit association as an agency for rural short-time credit. 
By V. N. Valgren and E. E. Engelbert. 1921. 5 cents. 
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OFFICE OF THE SECRETARY CIRCULARS. 


No. 36. Emergency forage crops. By D. A. Brodie. 1911. 

No. 53. Formule for calculating interest on farm equipment. By W. J. Spill- 
man. 1915. 

No. 54. A system of pasturing alfalfa in Salt River Valley, Ariz. By R. W. 
Clothier. 1915. 

No. 57. The influence of relative area in intertilled and other classes of crops 
on crop yield. By D. A. Brodie. 1916. 

No. 67. Measuring hay in ricks or stacks. By H. B. McClure and W. J. Spill- 
man. 1916. 

DEPARTMENT REPORTS. 


No. 96. Soils of the prairie regions of Alabama and Mississippi and their use 
for alfalfa: Part I. Houston clay and associated soils. By H. H. Bennett. 
Part II. Alfalfa on the Houston clay; its culture and management. By M. A. 
Crosby. 1911. 

No. 111. Meat situation in the United States: Part III. Methods and cost of 
growing beef cattle in the Corn-Belt States. By J. 8. Cotton, M. O. Cooper, 
W. EF. Ward, and S. H. Ray.’ 1916. 


FARM-MANAGEMENT CIRCULARS. 


No. 1. Suggestions concerning checking and tabulating farm-management 
data. By W. J. Spillman. 1916. 5 cents. 

No. 2. Plan for handling the farm-labor problem. 1917. 

No. 3. A method of testing farms in the South for efliciency in management. 
By C. L. Goodrich. 1919. 


MISCELLANEOUS, 


Geography of the world’s agriculture. By VY. C. Finch and O. E. Baker. 1917. 

Atlas of American Agriculture: Part II. Section 1. Frost and the growing 
season. By W.G. Reed. 1918. 75 cents. Part V. Section A. Cotton. By O. C. 
Stine and O. E. Baker. 1918. 50 cents. Part IX. Section 1. Rural population. 
By E. A. Goldenweiser. 1919. 50 cents. 

Directory of American agricultural organizations. 1920. 10 cents. 


REPORT OF THE PACKERS AND STOCKYARDS 
ADMINISTRATION. 


Unrrep Srates DEPARTMENT or AGRICULTURE, 
Packers AND Srockyarps ADMINISTRATION, 
Washington, D. C. September 9, 1922. 
Sir: I submit herewith the first report of the Packers and Stock- 
yards Administration. 
Respectfully, 
CuesterR Morr, 
Assistant to the Secretary. 
Hon. H. C. Watxace, 
Secretary of Agriculture. 


This is the first report of the Packers and Stockyards Administra- 
tion. It covers the period from the date of the passage of the packers 
and stockyards act, 1921, on August 15, 1921, to the end of the fiscal 
year, June 30, 1922. Substantial progress has already been made in 
the development of the organization under the act and the accom- 
plishment of its purposes, notwithstanding the embarrassment caused 
for several months by the litigation instituted by certain commission 
men and traders to test the constitutionality of the new statute. 

The live-stock and meat-packing industry, taken altogether, is 
more important, if not in fact larger, than any other single class 
of business in the whole industrial organization of our country, and 
for a long time prior to the passage of the packers and stockyards 
act a general impression existed, especially among live-stock pro- 
ducers, that conditions prevailing in the live-stock markets and the 
meat-packing industry were such that the Federal Government 
should exercise general supervisional authority over the various 
phases of this great activity. There had arisen a general lack of con- 
fidence, as well as deep-seated dissatisfaction, with reference to the 
manner in which the live-stock marketing machine was functioning. 
There were known to be certain specific evils which the legitimate 
elements in the industry disapproved but found it difficult to combat, 
and which apparently could be dealt with only through some disin- 
terested party. There was serious controversy as to what were the 
facts bearing upon important phases of the business, and leaders 
in the industry came to see that intelligent supervision should be 
beneficial. 

In substance, the act charges the Secretary of Agriculture with 
the duty of preventing and correcting irregularities or abuses on 
the part of persons engaged in the live-stock and meat-packing 
industry, such as unfair, discriminatory, or deceptive practices, or 
the control of prices or the establishment of monopolies, and with 
the supervision and control of the rates and charges of the stock- 
yards companies and market agencies at the various public stock- 
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yards throughout the country. The assurance of open competitive 
market conditions and reasonable marketing costs in the live-stock 
and meat-packing industry is the prime purpose of this statute. In 
addition to the powers specifically conferred on the Secretary of 
Agriculture, those possessed by the Federal Trade Commission with 
respect to the enforcement of the provisions of the Federal Trade 
Commission act in connection with unfair methods of competition 
are granted also to the Secretary of Agriculture for the enforce- 
ment of the packers and stockyards act. On the other hand, the full 
effect of the existing antitrust laws of the country remains unim- 
paired. Not the least important responsibility placed upon the 
Secretary of Agriculture is that of gathering and determining facts 
about which there has been so much controversy and publishing 
them from time to time, even when they show that complaints have 
been unjustified. 


THE PACKERS AND STOCKYARDS ADMINISTRATION. 


The packers and stockyards act, 1921, Public No. 51, Sixty-seventh 
Congress, was approved August 15, 1921. As the Secretary of Agri- 
culture is charged with the enforcement of this statute, he began 
immediately to develop plans for its administration. An estimate 
of the amount of funds required to defray expenses for the remain- 
der of the fiscal year ending June 30, 1922, was submitted to Con- 
gress, and $200,000 was provided in the deficiency act of August 24, 
1921. Asa means of effective administration, and in order that the 
Secretary might give his close personal attention directly to its 
activities, the Packers and Stockyards Administration was created 
as a separate unit of the department under an assistant to the Secre- 
tary, who reports directly to the Secretary. This officer was desig- 
nated on September 6, 1921, and began immediately the formation 
of the organization and the work of carrying out the purposes of 
the law. The first work was that of securing competent associates 
for the purpose of handling the different phases of the work as it 
developed. These phases were naturally grouped into five parts: 

1. Administrative. 

2. Law. 

3. Audits and accounts. 

4. Rates, charges, and registrations. 
5. Trade practices. 

This does not constitute a separation of the work into projects, but 
is solely a division of administrative labor in order that matters 
needing attention may be handled properly and by persons having 
definite responsibility therefor. 

The development of the organization has shown the need for the 
utmost flexibility and coordination of effort, particularly in the de- 
velopment of policies, so that no one branch of the work may be car- 
ried on without full cognizance of the activities in the other branches. 

For the handling of the multitude of administrative matters that 
necessarily arise in such an organization, and in order that the bene- 
fits of the existing experience of the department might be retained 
in full measure, Stephen Bray, specialist in marketing live stock and 
meats, who was head of the live stock and meats division of the Bu- 
reau of Markets and Crop Estimates, was selected as general assistant 
to the officer in charge, and George T. Ash, who for years had served 
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in the Division of Accounts and Disbursements of the Department of 
Agriculture, was appointed chief clerk of the new organization. 

For handling legal questions, Judge Bayard T. Hainer, a man of 
mature years: a former Federal judge in the State of Oklahoma, who 
had also been engaged for a considerable time in the active general 
practice of the law, was selected as attorney. 

The work connected with the auditing of the books of the various 
persons subject to the act and the study and analysis of their ac- 
counting systems was placed under the direction of Arthur S. French, 
a certified public accountant, who had had considerable experience 
2 responsible character in public accounting work in the Middle 

Test. 

The duties relating to the registration of market agencies and 
dealers at the various public stockyards and the determination of 
questions relating to the reasonableness of rates and charges were 
assigned to G. N. Dagger, specialist in live-stock marketing costs, 
who had had considerable training along both economic and legal 
lines and, having previously been engaged both in live-stock farming: 
and in State public activities, possessed highly desirable qualifica- 
tions for this work. 

The questions of trade practices in the marketing of live stock be~ 
ing of the utmost importance, Howard M. Gore, of West Virginia, a 
lifelong cattle and sheep raiser, who had been president of the Here- 
ford Breeders’ Association of West Virginia and a member of the 
board of education of that State, and who had banking and other 
interests which brought him a thorough knowledge of general busi- 
ness methods, and who, in addition, had served as a producer on the 
committee of fifteen of the American Farm Bureau Federation 
in the consideration of plans for the cooperative marketing of live 
stock, was selected to handle trade practices. 

Provision has been made also for the handling of certain economic 
phases of the work of the Packers and Stockyards Administration, 
under the immediate direction of Charles J. Brand, after July 1, 
1922, as consulting specialist in marketing in the Department of 
Agriculture. who established the Office of Markets, later the Bu- 
reau of Markets, of the Department of Agriculture, and continued 
with it until 1919, since which time he has been vice president and 
general manager of a nation-wide commercial fruit and vegetable 
marketing organization, in which capacity he has had unusual op- 
portunity to familiarize himself from a nongovernmental standpoint 
with the commercial aspects of marketing and distribution questions. 

The work to be done in the various public stockyards throughout. 
the country necessitated the use of men who by training and experi- 
ence were familiar with the practical phases of the marketing of 
live stock through terminal markets, who should act as live stock 
market supervisors and their assistants at the more important public 
stockyards. On June 30 such men had been assigned to the stock- 
yards at the following markets: 


Atlanta, Ga. Fort Worth, Tex. Pittsburgh, Pa. 
Buffalo, N. Y. Indianapolis, Ind. North Portland, Oreg. 
Chicago, Il. Kansas City, Mo. San Francisco, Calif. 
Cincinnati, Ohio. Nashville, Tenn. Sioux City, Iowa. 
Denver, Colo. National Stock Yards, Ill. South St. Paul, Minn. 
Detroit, Mich. New York, N. Y. 


El Paso, Tex. Omaha, Nebr. 
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Other public stockyards to which such men had not been assigned 
were handled by placing them under the supervision usually of 
the nearest supervisor, who is required to,visit such markets from 
time to time for the purpose of giving attention to Such matters 
as require action. A plan is being developed whereby in markets 
which require more attention than can be given on occasional short 
visits, but which do not seem to require permanent supervisors, there 
will be placed from time to time supervisors who will remain in the 
markets for periods of a month or longer until the policies and re- 
quirements of the Packers and Stockyards Administration are fully 
understood, when such supervisors will proceed to other markets 
for similar work. Through the medium of these local market super- 
visors, an important policy that it was indicated in the debates pre- 
ceding the passage of the packers and stockyards act should be car- 
ried out is being put into execution. This involves the handling, 
as far as possible, of local matters through informal adjustment on 
the ground without the necessity for formal proceedings or reference 
of the matters in question to Washington before action is taken 
thereon. In this way unnecessary delays are avoided and meritorious 
complaints receive prompt attention. 

As a means of coordinating the activities of the various super- 
visors and giving assurance that they are proceeding in accordance 
with a common and well-thought-out policy, every supervisor re- 
ports to Washington once a week all of the activities in which he has 
participated during the previous week, and a summary of these 
reports is furnished to all the supervisors. ‘There is also in process 
of development a plan by which all of the markets will be handled 
in four general divisions, each under a division supervisor who will » 
be responsible for the conduct of the work of the supervisors in his 
division. This will be an additional assurance of uniform and 
proper application of the provisions of the packers and stockyards 
act. 

In addition to the supervisors in the various markets, a field 
organization of competent accountants is in process of development, 
with the expectation that specially qualified men will be assigned 
at central points from which they can carry on the investigational 
work of an auditing character which is necessary to supplement the 
activities of the supervisors and to furnish the administration with 
information required in order to determine facts as to the reason- 
ableness and justice of rates and charges, as well as such informa- 
tion as may be desired on the economic phases of the live-stock and 
meat-packing industry that may be gathered from a study of the 
financial and other records of persons subject to the act. Special in- 
vestigators to handle more or less isolated questions that arise from 
time to time will also be utilized. 

As a means of insuring a common understanding on the part of 
all responsible members of the Packers and Stockyards Administra- 
tion, including particularly the live-stock market supervisors, a meet- 
ing of the supervisors was held in Washington during the week 
beginning April 24, 1922. At this meeting there were considered 
all of the various questions which had arisen in the experience of 
the supervisors or the Washington office, and uniform conclusions 
were reached as far as possible on the questions of policy. This 
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meeting enabled the Washington office to send the supervisors back 
into the field with confidence that they should carry out the pro- 
visions of the packers and stockyards act in a more intelligent way 
than could possibly have been accomplished merely through cor- 
respondence. In view of the very great benefits resulting from this 
conference, other similar conferences will be held from time to time 
not less often than once a year. 


AGENCIES SUBJECT TO THE ACT. 


The act went into effect immediately upon its passage as to 
packers who are subject to Title II, and no registration or other 
special formality was necessary in order to bring them within its 
provisions. On the other hand, market agencies and dealers covered 
by Title ITT of the law were not subject to its provisions until there 
had been inquiry, formal determination, and public notice as to the 
stockyards that were embraced within its operation. Consequently, 
this was among the first of the activities of the Packers and Stock- 
yards Administration. 

Up to June 30, 1922, it had been ascertained in accordance with 
the provisions of the act that 78 stockyards, listed below, located in 
70 cities in 35 States, are subject to the provisions of Title III as 
public stockyard markets, and prior to June 30, 1922, 69 of these 
stockyards were formally posted as required by law. The names 
of the stockyards companies, the places where located, and the dates 
upon which their stockyards were posted are set out below. Where 
no date is shown the posting took place after June 30 and will be 
covered in the next annual report : 


Name of yard. | City. | Date posted. 
| 

Western Stockyards): ..22.0.212.05.,-401.. 398 ...| Amarillo, Tex 
New Orleans Stockyards (Inc.)...-.......-.. \PATaDI aes <2 chao os gaceceemecee Nov. 1, 1921 
Miller Union Stockyards.................. Atlanta; *Gaccoee ffs. Ae ssee cone Do. 
J. W. Patterson Commission Co.......... £3. -G: 2o-cnsa ede ates ae Apr. 1, 1922 
Suttles, Bragg & Millsaps................. psec elle assure domonde oat ce Sosse ds Do. 
Avigusta Stockyard Co: sete AniptistanGas <5. 5 se | Nov. 1, 1921 
UnionStockyard Co? os. 5... csce nos saseate<ep ee sscee Baltimore; Md eee Do. 
Union Stockyards Co. of New Jersey..............-..--. | Benning 6 Fi. Ord BS Do. 
Birmingham Stockyards: Co. ...5 . fscsjocs beste cnacucescos Birmingham, Alle oso 5 hse Do. 
TIPO SOCK YVATOS COUN. 9. Sopa te etic ccab ec oceo ose s |eBripiton, ‘Mass °e32< oo occ scenes Do. 
New york Central Railroad Co...<) 62020 .52..3 2. 2222 | ‘Butialo: iN. Wes ssi ol Mea ses) Do. 
Roust-Varmell: Stockyards - 222.225 ccoee cocker s ao deccnex | Chattanooga, Tenn.............. Do. 
PUTAS V SLOCKVOEGS Jac see. cred Bee eb eeke kbs See ene WO. 3 Chace aS et PAE See 
Union Stockyard & Transit Co. of Chicago.............. Chicago, Ill... Seeae ses same ees Do. 
Cincinnati Union Stockyard Co........................- Cincinnati, Ohio................ Do. 
Cleveland Union Stockyards Co.....................-.-- Cleveland;;Ohiots.; «Josi25. 23.5 Do. 
Columbia Stockyards Co...................-22-...2--2:- Colsimbiay'S: Orsi soo 2. neon Do. 
Drovers’ Union Stockyards: 02.9.2 Se Coluntbus,; Ohi: 342 tS | Do. 
ROU SbOCKVANAS 05 .can, cdo. sce oc tab poaseest eee Dallas exe seep aces ce eres 
WUntonsteckyards’Co. i.e en kes Cone seee Dayton Ohiottt: 22st5 2s. coer Do. 
Denver Union Stockyards Co...............20e2-----0- Denver) Colom, aseaskaees sees Do. 
Michigan Central Railroad Co.................-.-------- b-Detroil, Miche. ooo coe cca cca Do. 
Bublin Stockyardsines).< 4° 35.- 42.3.0 Se Dublin; Gantt. se 2ei2 2. cee re Do. 
IPP ASO LUMO StOCK VALS COs eto oe ess ee ENP aso, UT GxaS iad. s5. te aose cee Do. 
Independent Union Stockyards Co................---2.-|--0+- OO sos bbe soo sdgsoseoscec Do. 
Evansville Union Stockyard Co..................----20 Evansville, Pn@'s ose gacsaces5~ es Do. 
Fort Wayne Union Stockyards....................-.+-+- Rortiwayne Ides.) o>. 2ceo 
Fort Worth Stockyards Co................-.--....--5--- Fort Worth, Tex................ Do. 
Kostoria Union Stockyards Co... =). 22225-22055 2alaae==0 Fostoria, Ohio.................- Do. 
Belt Railroad and Stockyards Co......................-- Indianapolis, Ind....-.......... | Do 
National Stotkyards 2c oth! oon. Sic tian «tepe ba eos we Jacksonville, Fla.............--. Do. 
hewersey City StockyardsiC0! 222.2252. .cccoc sess ate Jerséy, CIty Nicns ten o-enne se | Do. 
Kansas City Stockyaras Co. 25 i2.05 ccdiise feel es Kansas City, (M0: 2.7)-> 2. $5.2... Do. 
East Tennessee Stockyards..............- SAG eee ee Knoxville, Tenn...... 5 Do. 
Lafayette Union Stockyard Co... Lafayette, Ind.... s Do. 
Union Stockyard Co............. Lancaster, Pa......... E Do. 
DOurbOn Stockyards COs eet occa cc cose st seen ae be sewaee Louisville, Ky..-.---.- Teens Do. 
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| 
Name of yard. City. | Date posted. 
| 
| 
Marion Wnion Stockyards Co. .<- .Fs<- fwd Fence aces oeee~m Marion Ohigs Bien eet Nov. 1,1921 
JOS. ‘A. Maxwell: & Sons'Conrs@o_ 22 oka EES Eta iy yes Memphis; Senne =. ssa eee | Do. 
Dixie National Stockyards.:...2...-.222:--.2.2s22--2+- Pago: Ole Eire Beds =F Bes ysee Corot Do. 
SouthiMempbistSLock yards -— vec ee aeilahe ce Bote e cess [vege GOs. seen deme cnc See Sormee Do. 
Milwaukee Stockyardsi@os. .. 12045. 28.2 53.10. SRS Milwaukee, Wis..:............-- Do. 
Union Stockyards Co. of Montgomery (Inc.)............ | Montgomery, Ala -.<..2.5)-2.-<5:| Do. 
Moultrie Stockyards. ...-. ea ee ome ees ances l+Moultrie’ Gates. cars sees soe eae Do. 
Nashville Union Stockyards (Inc.)................---.-- Nashville ttenmn) (22-2 s acasee ce Do. 
DL. ouisyNational Stock-yards\C0e se cece eee oa National Stock Yards, Ill.....-. Do. 
Newark Stockyards... ..i§2A4..234538 3.553 aa: aes oS 8 Newark IN: J-232 2). 022. Do. 
INewaviork Stockyards 8252.4 wietee ace cas aoe ania JING WORK GIN Vier oe eeer meet Do. 
Union Stockyards-)s2 7h S57 SE STS i ety: | Norfolks Vas tod) eal e Seen May 1, 1922 
Portland Union Stockyards Co:::::......--..222..2222:2: North Portland, Oreg......-. ...) Nov! §, 1921 
salt, Lake Union Stockyards... -.-...-¢l......>9e8s-cbs | North Salt Lake, Utah..........| Do. 
Wnion Stockyards: 23s-64 Cl SI i Ogdert, Wiantseeeg..st t se ears Do. 
Oklahoma National Stockyards Co..................:-..| Oklahoma City, Okla........... Do. 
PAascOnUMiOn StOCK yards GUse ssa oe ns seen eee tee | PaSeO; Washers: 2 sg. Resor cee Do. 
Peoria Union Stockyards Co. (Inc.)..-.........-....--.- | Beoria Wk ict 2353. oso... 8 Do. 
West Philadelphia Stockyard Co. ...:..25...2.-3-2s.2--5 | Philadelphia, Pa.......2..- 5 a Do. 
Pittsburgh Union Stockyards Co.......-. mA te we Sef Tak ees | Pittsburch; "Pat AS Do. 
Piteplo Wnion Stoctkyardsect fecpa- te tea 3 oes eae eee ae fbueblo, Coloccs.9. - ectess eats Mar. 1, 1922 
Richmond Union Stockyards Co.....................--- I Richmond; Waa--c-ecorcsee ee Oct. 31, 1921 
Southern Stockyards Corporation: 3:24: .:2!:.4//4..i02.|.34% GOECELi key. SEGRE. EES Oe Do. 
Umion Stockyards: 'S: Ar io ec: 24. sees 2 en. Se Bice cars | San Antonio, Tex......:.. B Seae Nov. 1, 1921 
Sioux: City: Stockyardsi€@o!: 2. ii 5 te eee 1, . (Sioux: City, Wowasss.284 03 Do. 
Sioux Falls Stockyards Co........-..... eS pee ams 2 | Sioux: Falls, S.~Dak.\--3., pec epee Do. 
mnion’Stockyards' Coss 2 sae Aten eco eacee on ee meee Seattle w Washes senses ska Do. 
Union Stockyards Co. of Omaha (Ltd.)....-............ South Omaha, Nebr............. Do. 
St LOSeph Stockyards. COs-quaccsene pecs once e eae eens South St. Josepn, Mo...........- Do. 
Sti Paul*Union Stockyards Co? fej. ..2/2 LA South St. Paul, Minn. -......... Do. 
Spokane: Union Stockyards Co................--.--= “bee pODOkanes Wash@ £2. 325: tte see Do. 
Springfield Union Stockyards Co.......................- Springfield: OHOl 5-5. ce eee Do. 
Enter-State-Stockyards’Co: .. £35). sci ech. sod. cess ct - Toledo,-Ohio= s. cm. «335.6272 352e0 Do. 
‘oledo-UnionStockyardsiC0>s 585s sates anaes cee open eaee GOP oes toes be de cineca oad Do. 
Wichita Union Stockyards Coss..t9:F)5 219201. . PRE Wachitas (KanSast> 2. . 202243 Do. 
Patrick Horan & Sons Stockyards......:..........-..-.-| West, Albany, N.Y <:?.5-.---¢2.- Do. 
The Billings Stockyards 220). AASH eeeeS Billings*iMonts* 22 ee ee oe 
Union Stockyards <2). bey. teas are dacetetes- Sess Caldwell, Idaho......:....:....-. 
The Laramie Stockyards...............---- be wie oe | Waramice, Wy O2on2es5.ecesor Jose 
UunioniStockyands.i4/..43 Sih is Tee . ASGSss.. He J Laredo} Pex. sith. J3 22 1site. 
The Oregon Shortline Railroad Stockyards.............. PocateHo, Wdanosssos5- secre 


The posting of these yards brings into play the provision of the law 
which requires that all market agencies and dealers, as these terms 
are defined in the act, that are engaged in business in these yards 
shall register with the Secretary of Agriculture within 30 days after 
the posting, and thereafter that no new market agency or dealer 
shall engage in business without having registered. During the 
pendency of the litigation involving the constitutionality of the 
act many market agencies and dealers refused to register and many 
others registered under protest, but it is now believed that practically 
all market agencies and dealers in the various stockyards have 
registered, and there were on file on June 30 the registrations of 
3,436 dealers and 1,075 market agencies. .As a means of making cer- 
tain that every market agency and dealer registered with the Packers 
and Stockyards Administration had knowledge that such registra- 
tion had been received and of the provisions of the packers and stock- 
yards act and the regulations thereunder, a printed pamphlet con- 
taining the act and the regulations and a certificate of registration 
was mailed under registered cover to each registrant. 

The posting of the various yards also rendered operative the pro- 
vision of the law requiring that within 60 days after such postin 
the stockyard owners and every market agency in the yards poste 
should file with the Secretary of Agriculture their schedules of rates 
and charges and any rules or regulations affecting the value of 
services rendered. On June 30, 1922, these schedules of rates and 
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foe had been filed by practically all of the persons required to 
0 SO. 


GENERAL RULES AND REGULATIONS. 


The provisions of Title II of the act with respect to packers were 
practically self-operative immediately upon the passage of the act, 
but it was deemed necessary to establish certain general rules and 
regulations under Title III as to stockyard owners, market agencies, 
and dealers, to cover certain matters with respect to which the re- 
quirements of the Secretary of Agriculture might not otherwise be 
fully understood. Consequently, tentative rules and regulations 
with respect to stockyard owners, market agencies, and dealers were 
prepared and furnished to all classes of persons interested for sug- 
gestions and criticism, and public hearings were held as follows: 
Portland, Oreg., Noy. 8, 1921. Kansas City, Mo., Nov. 15, 1921. 
Denver, Col., Noy. 12, 1921. Chicago, Ill., Nov. 18, 1921. 

Fort Worth, Tex., Nov. 14, 1921. 

After full consideration had been given to the information received 
through the medium of these hearings and correspondence, the formal 
general rules and regulations of the Secretary of Agriculture were 
issued on November 30, 1921, as Circular No. 156 of the Office of 
the Secretary. 

At the close of the fiscal year, regulations governing the procedure 
in formal proceedings under the packers and stockyards act were in 
course of preparation, based upon our practical experience in 
handling such matters. 


LITIGATION. 


About the time of the issuance of the formal general rules and 
regulations of the Secretary of Agriculture, a suit was instituted in 
the Federal district court at Chicago by certain commission men and 
traders who do business in the Chicago stockyards to enjoin the 
Government from carrying out the provisions of the packers and 
stockyards act, with special reference to commission men and traders, 
it being asserted that the act was unconstitutional as to such persons 
and that the definition of interstate commerce in the act exceeded 
the authority of Congress. The attorney for the Packers and Stock- 
yards Administration represented the Government before the dis- 
trict court at Chicago and assisted the Solicitor General of the 
United States in the preparation of the briefs presented to the Su- 

reme Court of the United States. While this litigation was pend- 
ing, the commission men and dealers, although promising cooperation 
with the Packers and Stockyards Administration in the event the suit 
was decided in favor of the Government, not only in Chicago but to 
a considerable extent in other markets influenced by Chicago, were 
unwilling to comply with the requirements of the law, and the Pack- 
ers and Stockyards Administration was delayed and embarrassed in 
its work. The case was heard before Federal Judges Evans, Landis, 
and Fitz Henry, who joined in a clear and clean-cut decision uphold- 
ing it, and declined to grant even a temporary injunction or stay; 
but the case was appealed immediately to the Supreme Court of the 
United States, and, pending its determination, the enforcement of 
the law as to the Chicago appellants was suspended. The Supreme 
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Court on May 15, 1922, upheld the decision of the lower court, 
expressly sustaining the constitutionality of the act and the validity 
of the definition of interstate commerce, which is somewhat broader 
than had been carried in any previous statute, although the basis 
for such a definition had been established by earlier decisions of the 
Supreme Court. Immediately following the decision of the Supreme 
Court, the commission men and traders generally announced their 
intention to cooperate with the Packers and Stockyards Administra- 
tion and to comply with the law in every respect. 

Certain statutes of the State of Minnesota, passed prior to the 
enactment of the packers and stockyards act, vest the railroad and 
warehouse commission of that State with authority to supervise the 
operations of the public stockyards and the commission men and 
traders in that State, to regulate rates and charges, and to maintain 
State weighers in the stockyards. The enactment of the packers and 
stockyards act raised the question of the validity of the continued 
enforcement of these statutes, and because of the fact that the State 
supervision was maintained by the imposition of a special charge 
per head for State weighing collected from the shippers of all 
live stock marketed in the St. Paul stockyards, and that no similar 
charge was imposed at other stockyards in the country, complaint 
was made on behalf of shippers outside of Minnesota that this charge 
should not be allowed. This caused an investigation by the Packers 
and Stockyards Administration of the whole situation, and it was 
found that the railroad and warehouse commission was contending 
that its jurisdiction should be maintained unimpaired and that the 
weighing service and the charges therefor should not be disturbed. 
It appeared that there was a question of conflict of jurisdiction 
which was considered by the attorney of the Packers and Stock- 
yards Administration, who decided that the packers and stockyards 
act covered the whole field involved in the question and that the 
State laws were in conflict therewith and therefore invalid as to 
interstate commerce. This opinion was sustained by the Attorney 
General of the United States. At this stage the stockyards company 
proposed to take over the entire weighing service and the dockage 
and shrinkage of hogs and absorb the expense without special 
charges to the shipper and without increasing its existing rates. 
The annual revenues of the State amounted to from $60,000 to 
$75,000 per annum from these sources. The State thereujion insti- 
tuted suit in the State court to enjoin the stockyards company from 
taking this action, and later the commission men instituted suit in 
the Federal district court to enjoin the State from enforcing its 
laws. The State railroad and warehouse commission also procured 
the introduction in the House of Representatives of an amend- 
ment to the packers and stockyards act designed to retain for the 
State its jurisdiction over the weighing of live stock and the bonding ~ 
of commission men, Public hearings were held by the House Com- 
mittee on Agriculture, where all interests were represented, and 
the facts of the situation were brought to the attention of the 
committee by the officer in charge of the Packers and Stockyards 
Administration. The amendment was not reported out by the 
committee. Following this a representative of the Packers and 
Stockyards Administration was sent to St. Paul for the purpose of 
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bringing about some equitable disposition of the matter which 
would be fair to all parties and which would at the same time 
retain for the Secretary-of Agriculture full authority to carry out 
the purposes of the packers and stockyards act. These matters were 
pending at the close of the fiscal year, with prospects of satis- 
factory adjustment through the means of a plan by which the special 
weighing charge would be discontinued and the stockyards company 
would pay the salaries of the State weighers who would continue to 
weigh live stock, but with full recognition by the State of the au- 
thority of the Packers and Stockyards Administration over the 
subject matter involved, pending the final determination by the 
Supreme Court of the United States, on appeal from the decision 
in the Federal court, of the question of conflict of jurisdiction. 


AUDITS AND REPORTS. 


For the period of two months, November and December, 1921, and 
quarterly thereafter reports are being obtained from commission 
men in the various markets as to their earnings and expenses accord- 
ing to a simple classification designed to keep the Packers and Stock- 
yards Administration in touch with the financial condition of the 
commission men, in order that it may observe variations bearing upon 
the question of reasonableness of rates and charges and other ques- 
tions, and be in a position to deal intelligently with the necessity for 
special investigations in particular markets from time to time. These 
reports include certain items of special interest, such as the expense 
of advertising the business. It is found in this connection that a 
comparatively small percentage of the total number of commission 
men in the country keep adequate accounts, and therefore it has 
become apparent that the Packers and Stockyards Administration 
must devote study to proper accounting systems for commission men. 

In order to throw light on controversies that had arisen as to the 
facts of the commission business, and in anticipation of the necessity 
for making future determinations as to the reasonableness of the 
rates exacted by commission men in various markets an audit of 
the books of commission men was arranged for with certain repre- 
sentatives of the exchanges and started in St. Paul, Omaha, Fort 
Worth, Pittsburgh, Pa., and Portland, Oreg., these five markets being 
selected with a view to the representation of distinctly different 
marketing conditions in widely separated parts of the country. This 
audit included the tabulation from the account sales of the commis- 
sion men for 1921 of all of the items of expenditure in connection 
with the sale of the live stock and of the information relating to the 
kinds and weights of live stock marketed and the classes of buyers. 
This work had not been completed at the close of the fiscal year, up 
to which time no formal complaints against commission rates had 
been filed, but indications had been received that .such complaints 
would be filed during the next fiscal year. The work of auditing the 
accounts of the commission men in the various markets was planned 
so as to be coordinated with the work of the Bureau of Markets and 
Crop Estimates in ascertaining the costs of marketing live stock, with 
a view ultimately to enabling the Department of Agriculture to state 
the costs all the way through from the producer to the consumer. 
In addition to these planned audits, there have been certain incl- 
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dental audits of commission men’s books in other markets’ for the 
purpose of special investigations. 

The various audits have disclosed irregularities concerning which 
regulatory action has been taken or is planned for the purpose of 
bringing about improved conditions. It has been discovered in sev- 
eral of the markets that commission men were continuing in busi- 
ness when their assets were insufficient to enable them to settle with 
the producers whose live stock they had sold. These cases were 
given the necessary immediate corrective attention, and the ques- 
tion has been taken up with the various markets of requiring com- 
mission men to keep the proceeds of sale of live stock belonging to 
their shippers in separate bank accounts and to give surety com- 
pany bonds for the protection of their shippers. In some markets 
bonds are already in force, and in at least one large market the 
commission men several years ago voluntarily put into effect a sepa- 
rate banking system for the proceeds of sale of live stock. By coop- 
eration with the Packers and Stockyards Administration in another 
market a system of separate bank accounts was being developed at 
the close of the fiscal year. 

Reports were obtained from packers engaged in interstate com- 
merce throughout the country showing the financial aspects of their 
operations during 1921, and at the close of the fiscal year the infor- 
mation contained in these reports was being consolidated and com- 
piled in tabulated form, and plans were being made for a systematic 
study of the accounting systems of the packers as soon as the other 
pressing work of the accountants of the Packers and Stockyards 
Administration would permit. 


TRADE PRACTICES HANDLED INFORMALLY. 


Whenever it is possible to anticipate a condition that may be pro- 
ductive of complaint, or when complaints are actually filed, the 
Packers and Stockyards Administration endeavors immediately to 
make the necessary investigation and to bring about whatever cor- 
rective action may be justified through informal methods and the 
agreement of the parties affected. It is quite apparent that when 
this is possible the results are accomplished with much less expendi- 
ture of labor and expense and with the greater likelihood of perma- 
nent beneficial results than when matters are allowed to reach the 
extremely controversial stage of formal proceedings with the attend- 
ant possibilities of suspension by later court action. ‘Therefore the 
number of formal proceedings is being kept at a minimum, and such 
formal proceedings do not represent entirely the results of the work 
of the Packers and Stockyards Administration. A number of illus- 
trations of matters of sufficient importance to warrant special men- 
tion are given in this report in order to indicate the results obtained 
by this method. 


SHORT-WEIGHT BUTTER CARTONS. 


For some time complaints had been made that an important packer 
was engaged in the preparation and marketing of butter, in a certain 
section of the country, in cartons designed to hold 1 pound each 
which had been labeled for that purpose but which actually con- 
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tained only 15 ounces of butter, the labels, in most cases, being 
merely changed so as to substitute a statement of the contents as 
being 15 ounces instead of 1 pound previously shown. It was con- 
tended by other packers and distributers of butter that this was an 
unfair and uneconomic practice, but that, if permitted, the complain- 
ing parties must do likewise in order to maintain their trade. Upon 
receiving the complaints, the Packers and Stockyards Administra- 
tion took up the question informally with the national organization 
of the meat packers, with the result that a committee was appointed 
consisting of representatives of the parties immediately concerned, 
together with other representatives of the industry and of a national 
organization of creamery-butter manufacturers. The question was 
presented to this committee on the basis of its practical business and 
economic aspects and resulted in the unanimous conclusion and 
recommendation by the committee that the practice should be dis- 
continued, together with an indorsement of the principle of stand- 
ard containers. Specifically, the committee recommended for but- 
ter that the contents of retail cartons be on the basis of pounds and 
half and quarter pounds. The recommendations of this committee 
were indorsed by the two national organizations referred to and 
immediately put into effect by the packer against whom complaint 
had been lodged. Thus all formal proceedings were rendered un- 
necessary. As sales of butter in such short-weight cartons were said 
to have been in very considerable quantities, it is believed that not 
only was a desirable principle established but that consumers of 
butter were afforded an immediate and substantial benefit in the 
section where the short-weight cartons had been sold. 


DISCRIMINATION IN BUTTER-FAT BUYING AT COUNTRY POINTS. 


A different type of complaint with respect to the operations of 
packers involves the charge of unfair discrimination in the pur- 
chase by certain packers at country points of butter fat for manu- 
facture into butter, it being charged, in some cases, that a packer, 
through financial power or otherwise, has driven competitors out 
of business by bidding up the prices of butter fat during periods of 
competition and then, when the competitors have been driven out, 
lowering prices to recoup. Such complaints disclose serious ques- 
tions as to the extent to which competitive methods may be in- 
dulged in without becoming unfair or unlawful. In one case, the 
investigation of which was completed before the close of the fiscal 
year, the complaint was found to be unjustified and the complainant 
has been notified accordingly. 


PRICES OF REACTOR CATTLE. 


When the tuberculin test is applied to apparently healthy cattle 
they sometimes react, showing the presence of tuberculosis other- 
wise unsuspected. Such animals are usually sent to market for sale 
and slaughter. It was found that even in large stockyard markets 
where there was considerable competition otherwise arbitrary dis- 
counts were being applied in the purchase of such animals merely 
because they were “ reactors,” without regard to the actual grade and 
quality of their carcasses. This apparently unjust discrimination 


578 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


has been taken up by the Bureau of Animal Industry and the Pack- 
ers and Stockyards Administration with the large packers at these 
markets, with the result that many thousands of dollars are being 
added annually to the prices paid for such live stock and the cam- 
paign for tuberculosis eradication materially aided. 


SOFT AND OILY HOGS. 


The Packers and Stockyards Administration is cooperating with 
the Bureau of Animal Industry in working out plans for the identi- 
fication of soft and oily hogs purchased and slaughtered by packers 
as a means of developing an equitable solution of the problem with 
which the producers of southern hogs are contending. 


STRING SALES. 


The practice known as “ string sales,” or tying together, which has 
been followed at many stockyards, and which consists, broadly speak- 
ing, in most instances of the sale of live stock belonging to different 
owners in one transaction at one price, has been carefully investigated 
by the Packers and Stockyards Administration and the policy deter- 
mined upon that the practice should be eliminated or safeguards 
provided in order to prevent unfair advantage being taken of in- 
dividual owners. The conclusions of the Packers and Stockyards 
Administration have been announced and are being put into effect 
by the live-stock market supervisors with the cooperation of the 
commission men and packer buyers. Nothing in the position of the 
Packers and Stockyards Administration, however, prevents the co- 
operative sale of live stock to the best advantage of the owners when 
the plan has been understood and agreed upon. 


FILLING ORDERS FROM CONSIGNMENTS. 


Another practice that was found in existence to a considerable 
extent in some markets was that on the part of commission men of 
filling purchase orders received from customers out of live stock con- 
signed to the commission men for sale without placing such con- 
signments of live stock on the open market. The Packers and Stock- 
yards Administration is establishing, through its supervisors, the 
principle that live stock consigned to commission men for sale at 
their respective stockyards must be placed on the open market for a 
reasonable length of time before purchase orders received by the same 
commission men are filled out of such consignments, and then such 
purchase orders should be filled at prices equal to or better than those 
afforded by the open market. 


“MARKING UP.” 
Another practice, occasionally designated as “marking up,” was 
found, which consists, in substance, of the sale by a commission man 
of a lot of animals of different grades at one price and then account- 
ing to the shipper according to the various grades at different prices 
which represent the judgment of the commission man as to the cur- 
ient market values. It was found that abuse was resulting from this 
practice through its deceptive effect upon the shipper as to the real 
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selling price of his live stock and also through the opportunity it 
afforded for unfair advertising of the sales results of the commission 
men involved. Therefore the live-stock market supervisors, under 
instructions from Washington, are requiring the commission men to 
show the true sale prices on their accounts sales; but this does not 
prevent the commission men from performing the prorating service 
on cooperative shipments when instructed by consignees to do so. 


CALIFORNIA LIVE-STOCK PRICES. 


In the State of California considerable complaint has been made 
that commercial quotations of live-stock prices were inaccurate and 
misleading, and there being no public stockyard markets in that 
State, the Packers and Stockyards Administration is cooperating 
with the Bureau of Markets and Crop Estimates and the State au- 
thorities for the purpose of aiding in the development of a govern- 
mental market news service that will give authentic information. 


PATRONAGE DIVIDENDS BY COOPERATIVE SELLING AGENCIES. 


The packers and stockyards act requires strict adherence to the 
published schedules of rates and charges of commission agencies 
and does not permit rebating, but provides that the distribution on a 
patronage basis of excess earnings of cooperative associations among 
their bona fide members on their live stock does not constitute a vio- 
lation of these requirements. However, in some of the plans of co- 
operative organizations, provision was made for the payment of 
patronage dividends to anyone who might utilize the services.of the 
cooperative associations for marketing his products without regard 
to whether he was a member or not. This question has been taken 
up informally with each of the associations involved, with the result 
that they are now confining their plans for the payment of patronage 
dividends exclusively to bona fide members. This does not prevent 
them from doing business with nonmembers and adding the surplus 
earnings derived therefrom to their dividends, provided they make 
no refunds or deductions from the scheduled rates and charges to the 
nonmembers. 

Numerous other matters involving special handling, such as ques- 
tions of proper assignment of pens to the various agencies in stock- 
yards, better railroad service, the inhumane handling and injury of 
live stock through the use of clubs and other improper implements, 
disputes arising out of the mixing of live stock in the yards, whole- 
some feed and proper feed charges, and the like, have been disposed 
of locally by live-stock market supervisors without formal action. 

It is the aim of the Packers and Stockyards Administration to de- 
velop as far as possible the disposition on the part of local agencies 
to adopt proper rules and standards of conduct and to enforce them 
without interference or compulsion by the Government. For ex- 
ample, the commission men in one of the important markets where 
there is no exchange very early appealed to the Packers and Stock- 
yards Administration to establish rules in that market which would 
prevent certain practices that were looked upon as wasteful and to 
some extent unfairly competitive, but which the commission men had 
not previously felt able to stop. It was pointed out to them that the 
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packers and stockyards act expressly requires the market agencies to 
adopt and enforce reasonable rules and regulations of their own, 
which, upon being published and filed with the Government, must be 
observed, and that they could handle many matters effectively from 
a local standpoint. As a result they formulated a number of rules 
in conference with the local supervisor. These rules have been pub- 
lished and filed and are being observed to the general satisfaction of 
the agencies concerned. 


FORMAL PROCEEDINGS. 


Whenever after a complaint is filed the stage is reached where it 
does not seem possible to accomplish a satisfactory adjustment in- 
formally, the proceeding is given a place on the formal docket of the 
Packers and Stockyards Administration. Prior to June 30 there 
had been instituted eight such proceedings, and each will be de- 
scribed in this report under its caption and docket number. 

Docket No. 1.—Kansas City Live Stock Exchange, complainant, v. Armour & 
Co. and Fowler Packing Co., respondents. The Kansas Live Stock As- 
sociation, The Missouri Live Stock Producers’ Association, The National 
Live Stock Producers Association, Missouri Farmers’ Association, and 
Farmers Union of Kansas, interveners. 

This was a complaint filed by the Kansas City Live Stock Ex- 
change, which is composed of commission men‘in the Kansas City 
market, against Armour & Co. and the Fowler Packing Co., with 
respect to the operation by the Fowler Packing Co. of its yards, 
known as the Mistletoe Stock Yards, at Kansas City, Kans., a short 
distance from the Kansas City public stockyards. ‘The Fowler Pack- 
ing Co. is owned by Armour & Co. It was complained that the 
Mistletoe Stock Yards were really a public stockyard market within 
the meaning of Title III of the packers and stockyards act and 
should be so determined by the Secretary of Agriculture. It was 
also complained that the methods of doing business in these yards 
were contrary to Title III relating to stockyards and to Title IT re- 
lating to packers under the packers and stockyards act because of al- 
leged unfair, unjustly discriminatory, and deceptive practices, and 
further because the buying operations of the two respondent con-. 
cerns were alleged to affect adversely the interests of producers and 
shippers who patronize the Kansas City public stockyards by de- 
pressing the prices in that market. A formal hearing was held at 
Kansas City, Mo., beginning March 27, 1922, and lasting 12 days, 
before an examiner of the Packers and Stockyards Administration. 
The various associations named as interveners participated in the 
hearing for the purpose of assisting in having the facts developed 
completely. Following the hearing, proposed findings of fact and 
briefs were submitted by the parties and tentative findings of fact 
were prepared and*submitted to the parties by the examiner. The 
proceeding was pending consideration of these findings of fact on 
J&ne 30. 

Docket No. 2.—The Secretary of Agriculture v. Stewart-Carson-McCormack Co. 
and others, National Stock Yards, Ill. 

Very soon after the posting on November 1 of the stockyards at 
Kast St. Louis, Ul., it developed that there were certain commission 
agencies in that market, including two cooperative selling agencies, 
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that were not members of the St. Louis Live Stock Exchange, and 
it was complained by these independent selling agencies that they 
were being subjected to a boycott by the entire membership of the 
live-stock exchange and by practically all the traders and order 
buyers in that market. Repeated and persistent efforts to secure an 
amicable adjustment of the matter between the parties failed, and, 
therefore, a formal complaint was issued, the principal charge of 
which was unfair and unjustly discriminatory practices through a 
boycott by the respondents. The hearing was set for April 3, before 
an examiner of the Packers and Stockyards Administration, and was 
entered upon, but it appeared that a satisfactory adjustment could 
be reached by cammon agreement of all concerned, and this was 
actually worked out, resulting in the issuance of an order, accepted 
by all parties, directed to the respondents to cease and desist from 
the continuance of the boycott, and business was immediately re- 
sumed on an open-market basis. The St. Louis Live Stock Exchange 
amended its rules to conform to the requirements of the order, and 
since then several of the other leading exchanges have amended their 
rules voluntarily in a similar way. 

Docket No. 38.—The Secretary of Agriculture v. W. E. Hilton and others, Na- 

tional Stock Yards, Ill. 

This complaint pertained to an advance by the Order Buyers’ As- 
sociation in commission charges for buying hogs at National Stock 
Yards, Ill., on eastern orders from packers. As the result of a reso- 
lution passed by the association, commission charges were raised 
from $3 per single deck and $5 per double deck to $10 per car whether 
single or double deck. Provision was made also that all exchange 
on drafts must be paid by the purchaser. It appeared that the pro- 
posed charges were not wholly just and reasonable and a revised 
schedule offered by the association subsequent to the issuance of the 
Secretary’s complaint, fixing a rate of $6 per single deck and $10 per 
double deck, together with the requirement that all exchange on drafts 
be paid by the purchaser, was substituted after a hearing and con- 
sideration of all the facts including rates for similar services in other 
markets. 

Docket No. 4.—The Secretary of Agriculture v. The Belt Railroad & Stockyards 
Co., Indianapolis, Ind. 

On March 10, 1922, the Belt Railroad & Stockyards Co. of In- 
dianapolis, Ind., announced an increase in the price of corn from 
$1.10 to $1.30 per bushel. This advance appeared unreasonable on 
its face and the tariff was suspended by the Secretary. Prior to 
the date set for hearing the stockyards company canceled the pro- 
posed advance and restored the price to $1.10 per bushel, pending 
an informal investigation and audit by the administration oftits feed 
records. The complaint was then dismissed. 

Docket No. 5.—The Secretary of Agriculture v. The Peoria Union Stock Yards 
Co., Peoria, Ill. 

Docket No. 6.—The Secretary of Agriculture, v. Union Stockyards Co, of 
Omaha, Ltd., South Omaha, Nebr. 

Docket No. 7.—The Secretary of Agriculture v. Union Stockyards & Transit Co., 
Chicago, Il. 


Following the assumption of jurisdiction by the Secretary of 
Agriculture at the stockyards at Peoria, Ill., South Omaha, Nebr., 
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and Chicago, Ill., it appeared that a new charge not previously 
imposed was being exacted by the stockyards companies from traders 
on account of the reweighing of, live stock necessitated by their trans- 
actions. The major portion of the revenues of the stockyards com- 
panies are derived from the yardage charges assessed against live 
stock in the hands of commission men and from the feeding of live 
stock in the yards. The traders complained that the new charge was 
unfairly discriminatory and excessive. Its consideration involved 
the consideration of other charges of the stockyards companies in 
case it was found that any readjustment of charges should be made 
in order to satisfy the complaints. The stockyards companies in- 
sisted upon the propriety of the new charges and the justice of their 
contentions, and accordingly it was necessary to issue formal com- 
plaints. The hearings upon these complaints were set for dates in 
June, but in order to meet the wishes of various parties interested 
have been postponed until September, 1922. 

Docket No. 8.—The Secretary of Agriculture v. Eidson, Hopkins Co., and others, 

Baltimore, Md. 

The complaint in this proceeding was issued as a result of the 
receipt of complaints from shippers who protested against a pro- 
posed schedule of charges of the Baltimore Live Stock Exchange, 
whereby there would be exacted, in addition to the regular commis- 
sion charge, 50 cents for each additional account sales after the first 
two on cooperative live-stock shipments handled by exchange mem- 
bers. his charge on its face appeared to be excessive compared 
with the value of the service rendered, and the tariff was suspended. 
Formal hearing has been set for August 17. A general inquiry in 
connection with this proceeding will be made into the basis for the 
various rates and charges made by members of the Baltimore ex- 
change. 


REPORT OF THE SOLICITOR. 


Unitrep States DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE SOLICITOR, 
Washington, D. C., September 8, 1922. 
Str: I submit herewith report of the work of the office of the 
solicitor for the fiscal year ended June 30, 1922. 


Respectfully, . 
R. W. WILuLIAMs, 
Solicitor. 
Hon. Henry C. WALLACE, 
Secretary of Agriculture. 


Pursuing the policy adopted in the submission of the last annual 
report of this office, details of the work of the office for the fiscal year 
ended June 30, 1922, are omitted. 

The last annual report contains a list of the principal regulatory 
statutes committed to this department for administration. Since 
then the so-called future trading act, the packers and stockyards act, 
1921, the Capper-Volstead Cooperative Marketing Act, and the 
Federal highway act were passed, each providing for their adminis- 
tration by you. The future trading act was declared unconstitutional 
by the Supreme Court of the United States as to its regulatory pro- 
visions. The Supreme Court upheld the constitutionality of the 
packers and stockyards act in suits brought by Chicago live-stock 
commission men and traders. 

I am pleased to report the reduction of the office force during the 
year by three—one lawyer and two clerks. 

The principal work of the office consists in the giving of legal 
advice to the Secretary and to the administrative heads of the several 
bureaus, offices, divisions, and boards in the department and to such 
of the general public as may request information upon subjects 
covered by the various statutes administered by the department; 
preparation of cases, both civil and criminal, under the various 
regulatory statutes administered by the department, for reference 
to the Attorney General; assistance to United States attorneys in the 
conduct of the department’s litigation in the courts; drafting and 
reporting upon proposed congressional legislation affecting the work 
of the department; preparation or revision of the regulations and 
orders of the Secretary of Agriculture promulgated under the various 
regulatory laws; preparation of contracts and similar documents; 
and prosecution of applications for patents on inventions by depart- 
ment employees. . 

The following is a summary of the work of the office during the 
year, so far as it is possible to present it statistically: 

There were reported to the Department of Justice 4,864 violations 
of statutes intrusted to the department for enforcement. The 
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following table shows the several statutes under which these violations 
were reported and the amounts of fines and recoveries in cases settled 
with and without contest: 


Cases reported, fines imposed, and judgments recovered. 


P Number | Fines and 

Law involved: of cases. | recoveries. 

Natlonal forest laws: sccck coos leak soe ss eee ee Namie cne soe isc see seen rea ee eps 1,032 | $45,056. 95 
Twenty-eight hour law 1, 245 70, 225. 00 
MOOG ANG GTUPS BClcaeiccotceucien soar oetoe te eee nee eee comeeee 1,411 20, 745. 00 
Animal quarantine laws:..32.-). sh gos oe ee Eh. dose shee ces Sa E is LSE ES 122 16, 905. 00 
Mipratory-bird. treaty aCts.5- (sa. coco tak cose acini mee Soe clare oe cro se ace Giome Sawa ete 737 8, 825. 01 
Insecticide ache. 8 seo ALE SEG reas oo Fools oe ree eee ele ereeenite aerate ate: 99 2, 600. 00 
Meatiinspection: act. <6,3)-2 7 ac san ae caieaie cisinaoe'a cle nietorste Gia tae anlamtneteriswine ome meena 93 1, 190. 00 
TA COYVACE RE Hee TI Se fie Be RR ee oes ouster enn c.< Senn Renee oko tee aeteee 13 660. 00 
Pisgah same Preserves (2-8 so wsee sw ses de oon eae Shes eee eee Soe ere apes 13 345. 00 
Nationalvorest:came repiilations®.< 10 felsic cceres Sic cis trates cipie rere enintovee creme emcee 30 970. 40 
‘Bird reservation trespass lAW: c2 5. zc cas semis sabe eels aoe cbeuee aL eee tee 4 25. 00 
Plantiquarantine act... sic 2-08 Seisciered scletemmedecvien cee sae eee ee ee canoe 63 1, 202. 00 
Virus-Seruim-tOxXIN AC. S25. 5.55. cSs oct cwecie sis oeenclete eee aan Obae ER ebts « ada ae Sean Boe 2 20. 00 
Ota SS: SIT oe au eaiee ae cae os elataisra ae elects mrctertalere Rae age SES RIES oto e eae 4,864 | 168, 769. 36 


Six hundred and fifty-three formal written opinions were rendered 
the administrative officials of the department. No record was pre- 
served of advice given these officials in daily informal conferences. 

Contracts and leases were prepared or examined as follows: 


Contracts and leases prepared or examined. 


Bureau, division, or office. Contracts.| Leases. | Total. 

Honest: Services 8-222 sew fu ctetinw sree repiseicu cece quan seeiceeee pasntters ee 1,275 7 1,282 
Bureau of Animal Industry.......... oe bs SE, CEU aea Fo SEERA 1 25 26 
(BIOIOPICALSULVGYe cca. Dott he keen b seen ec me doce cen smectic coe ceaaaee 1 2 3 
Bureat of Chemistry oie «SS ee ae ee Sd ae abs oa 4 3 7 
Chief Clerk erat oc cacao cad oeacaeiastae des aoe Hee We Cas Meee heme ae 4 7 il 
Bureau; of Hntom ologyicss ss «sons occ swipoacga cesses eceaeciideesimecesesmeer 4 39 43 
Bureau of Markets and Crop Estimates...2...52......-.--2eceeee eee eee 3 43 46 
Federal, Horticultural Boardos soos voce deat oockpis cect een age cee eeneease a 5 5 10 
Office:of Exhibits.< 22002020 550.06 oS oo EO Be SSeS od ee 1 1 2 
Insecticide and: Hungicide Board.< . .-jctess kes eset ea. he os soe een ee 3 1 4 
Mechanical SHops: .ssene osenma- ce depencincteemeeciaescn sascec stoma cenee cisteis LM SSeisicrsetals 1 
Packersiand StockyardsiAdministration 20 2.(70..53 0 cs cashes eb bl locas eee 18 18 
Bureaulof Plant IManstty sue. ate vast cue ocdicncwncdodcoosate wesw ee 12 18 30 
‘Bureau of Public’ Roads * sors Set Se Ake OPA es Sesaetedeeease 1,572 26 1, 598 
Divistonsof, Publications: 2223 2 cower tosh.  deccey gadis. selag cbc oe aeei- weaee 1 1 2 
Weather Dureaiis.s cot sass ctewe gee canes eaaaissncaeeens snot sees nckosteoes 6 25 31 

Oba eee aeons. Rl NE agree Sie see ec 2,893 221 3,114 


During the year 49 bonds, 353 renewals, and 29 terminations of 
leases and contracts were prepared. 

Twenty-seven applications for letters patent on inventions of 
employees of the department were prepared and filed. Of these 
and those pending at the close of the preceding fiscal year eight were 
allowed and six disallowed. 

Thirty-one claims for balances due estates of employees of the 
department who died intestate were examined, the necessary papers 
prepared for their payment, and advice furnished administrative 
officers of the department relative to the same. 

In the distribution of the $1,500,000 appropriated by Congress 
to enable farmers in the drought-stricken regions of the Northwest 
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to purchase grain seed for the 1922 planting, one of the lawyers of 
the office was detailed to Grand Forks, N. Dak., to assist the admin- 
istrative officials of the department in handling the loans and mort- 
gages taken to secure them. Approximately 15,000 applications 
or loans were received and 12,125 loans weremade. The legal forms 
necessary to effect these loans were prepared in this office. 


COLLECTION AND DISTRIBUTION OF EXCESS PROFITS ON WOOL CLIP 
OF 1918. 


The department has met with stubborn opposition in the collec- 
tion of the 1918 wool-clip excess profits in a number of cases and it 
has been necessary to institute suits to collect these profits. Pre- 
liminary to the institution of the suits this office prepared a very 
exhaustive memorandum on the legal authority of the War Indus- 
tries Board to prescribe and enforce the wool regulations of 1918 
and furnished this to the Department of Justice and the various 
United States attorneys to whom cases were referred. In addition 
to this, the office prepared the complaints or declarations to be filed 
in the cases and assistance was rendered the United States attorneys 
in further proceedings in this litigation. In two cases the office par- 
ticipated in the oral arguments in the courts. In the only three 
contested cases in which decisions have been rendered the Govern- 
ment prevailed. 


KANSAS CLAIMS. 


Following the outbreak of cattle-fever ticks in certain portions 
of Kansas in 1919, caused by the shipment into Kansas from Texas 
of ticky cattle, pursuant to certificates issued by an inspector of this. 
department, a bill was introduced in Congress for the relief of a num- 
ber of Kansas cattle raisers who were affected by the outbreak. The 
bill was referred to you for a report and this office exhaustively 
examined the various claims, calling for additional evidence when 
necessary, and prepared a full report upon which your recommenda- 
tion was made to the Senate Committee on Claims. Numerous 
conferences were had during the consideration of these claims with 
the live-stock commissioner of Kansas and Members of Congress. 


ALLEGED VIOLATIONS BY DEPARTMENT EMPLOYEES OF TRAFFIC 
REGULATIONS. 


A number of department employees were arrested during the year 
for alleged violations of the District of Columbia traffic regulations. 
These employees were represented at the trials and hearings by 
lawyers in this office. 


CONFERENCES WITH MANUFACTURERS AND PRODUCERS OF FOODS 
AND DRUGS, AND THEIR ATTORNEYS. 


A number of manufacturers and producers of foods and drugs 
and their attorneys conferred with this office during the year with 
reference to cases pending in the courts and the character of labels 
and advertisements used or proposed to be used by them. 
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THE NATIONAL FORESTS. 


Three hundred and seventy claims to lands in the national forests, 
founded upon the homestead, mineral, railroad grant, lieu selection, 
and other general and special laws were handled. One hundred 
and ten decisions were rendered by the Interior Department, 48 in 
favor of the Government and 62 adverse. Decisions in favor of the 
Government resulted in the retention in the national forests of lands 
supporting approximately 99,000,000 feet of timber, worth approxi- 
mately $280,000. 


Trespass cases on the national forests. 


| 
| 


| 
Character of trespass. Number. | Damages. 


| ‘Fines: 
| | 
Grates ET Se BOP See Ge PR I> ME | 341 | $28,250.97 | $675.00 
Timber... sal 36 268440 4E ong. 
Wire yee ee .| 613 8,143.26 | 4, 785. 72 
Property.... | 15 | 4602.00; [Lect : fee: 
Oceupaneyinc cece ae ates eicla nist nie esas elec ses alesieting aise et oo erecewrae | 27 | 57.70 | wieyaaaae tate ape ere 
a SS | eee 
DOG ore dec casa, ras 8 wie bree beemasoas esi geet peeps namtamert Jeb eesliee ir eee oe 39, 596, 23 | 5, 460. 72 
Operations under the Weeks forestry law during the fiscal year 1922. 
Titles exam- 
Titles exam- | Titles exam- ined to 
State ined to acre- | ined to acre- | acreage pur- 
i : age acquired,| ageincon- |chaseof which 
228 demnation. | not complet- 
ed. 
Acres. Acres. Acres. 
INE Ops tat esses Sather ora ERS Sim seen lates 4 ete ees e cirs Tek 16,947 9, 058 3, 350 
TA CE OR einer ais Secor er SO SCTE Beta eae see 16, 674 3, 736 7,314 
Georsia.z s2h debe. ee hy: eeet eects: feet Sa -Saess 10, 573 3, 658 74 
IMBITLOT cine tree mesaste acon cece else Roam eaeas Stee econo ene 22 0 0 
New. Hampshire: $5 fey) Piha. APES See ig fae ee ee 21, 238 | 1,459 0 
Wort hyGarplin apse a cou teat ee aaa ee ee ES eee at 21,405 | 4, 361 890 
POMS VI VATIASe Shee see se ee Le AM oe ee ay 0 | 7) 0 
South) Carolina) sive. [I ees easel y ce seett  soees 2 se 0) 0 0 
BPGLITLESSCO oer ie ce ecco eee etre cee Moree pee 31, 826 | 2,616 7, 015 
Viinginialer: ts Saha he PSE ee AE SEER, SSE EES 15, 578 | 16, 405 50, 895 
WeSGIVAnoIn iat so <i> ones Meee AR ahs See SE ale Ee eee cee oe 4,349 | 420 24, 164 
Totals ba cciewtel 4s S32. cee Raed eces eee 24 ace 138, 612 41,713 93, 702 


There were prepared 326 agreements for purchase of lands au- 
thorized to be acquired by the National Forest Reservation Commis- 


sion. 
FEDERAL AID ROAD ACTS. 


Project statements for 1,245 projects were reviewed during the 
year to determine whether the projects were eligible for Federal aid. 
Of these projects 1,237 were approved and 8 disapproved. The 
1,237 projects which were approved involved a total estimated ex- 
penditure of $101,568,047, Federal aid in the amount of $48,084,- 
965. and 3,137.6 miles of road. 

During the fiscal year project agreements and certificates of ap- 
proval of plans, specifications, and estimates, prepared by the Bureau 
of Public Roads, for 912 projects were reviewed as to their legal 
form and sufficiency before being transmitted to the State highway 
department for execution. These project agreements, such as were 
not examined and submitted to the Secretary for signature in ad- 
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vance of execution by the State highway departments, were sub- 
sequently examined as to the sufficiency of their execution by the 
State highway departments and were submitted to the Secretary and 
executed by him. In all they involved 5,779.4 miles of road and a 
total estimated expenditure of $99,331,404, Federal aid aggregating 
$42,504,875. 

Drafts of 545 modifications and 55 cancellations of project agree- 
ments and certificates, prepared by the Bureau of Public Roads 
and executed by the State highway departments and the Secretary, 
were sunilarly reviewed. 

In addition to the above, there were reviewed as to legal form and. 
substance 25 original agreements for the construction of roads within 
or partly within the national forests, under the provisions of section 
23 of the Federal highway act. 

In accordance with section 10 of the Federal highway act, certifi- 
cates were submitted by the governors of 46 States and, in consider- 
ing these certificates for the purpose of determining whether proper 
showing was made that the laws of the States permitted compliance 
with the requirements of the act, it was necessary to review carefully 
the highway laws to determine whether approval by the Secretary 
could properly be given. Of the certificates submitted for the 46 
States, 36 were forwarded to the Secretary for his approval. The 
certificates submitted by the 10 other States, when considered in 
conjunction with the State statutes, were regarded as not fully 
complying with the terms of the Federal highway act, but inasmuch 
as they complied therewith in so far as the laws of the respective 
States permitted, recommendations were made in accordance with 
section 24 of the Federal highway act that these States continue to 
have their projects approved for a period of five years from Novem- 
ber 9, 1921, in accordance with the provisions of said section 24 as 
amended by paragraph 5 of section 4 of the act of June 19, 1922 
(Public, No. 244). 

FOOD AND DRUGS ACT. 


Thirteen hundred and ninety-four cases under the food and drug 
act were reported to the Department of Justice, 262 for criminal 
prosecutions and 1,132 for seizures. 


Fines imposed in criminal cases. 


| yr 1 
| Number of : || Number of 
|” cases. Fines. Total. cases! Fines. Total 
4 $1 $4 1 $101 $101 
17 85 8 150 1, 200 
30 10 300 6 200 1, 200 
5 15 75 1 225 225 
22 20 440 3 250 750 
66 25 1,650 3 300 900 
4 30 120 2 400 800 
1 35 35 2 500 1, 000 
1 40 40 1 800 800 
84 50 4, 200 1 2, 000 2, 000 
2 60 120 2 Costas, [ai 2e-85- 
9 75 675 — = — 
36 100 3, 600 311 20, 320 


Of the 1,249 civil cases terminated during the year, decrees of con- 
demnation and forfeiture or informal orders for the disposition of the 
property were entered in 1,149. In 30 cases the libels were dismissed ; 
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in 58 the packages were broken or disposed of before seizure could be 
made, or were destroyed by city or State officials or voluntarily by the 
owner before seizure; in 6, verdicts were returned for the Govern- 
ment after trial and in one a verdict for the claimant. In two cases 
the goods were released to the claimant without a decree, and in one 
the goods were destroyed without decree. In two of the cases that 
were tried a verdict for the Government was returned on the mis- 
branding charge and for the claimant on the adulteration charge. 
In the 1,149 cases in which decrees of condemnation and forfeiture 
were entered the goods were destroyed in 762, released on bond or 
otherwise in 296, sold in 49; in 23 cases the marshal was instructed 
to sell the goods or destroy them at his discretion; in 17 cases, the 
goods forfeited being wholesome, were delivered to charitable institu- 
tions; In 2 cases the goods were delivered to fish hatcheries for fish 
food. 


Fines imposed in food and drug cases begun by United States attorneys on reports of 
State authorities. 


Amount of 
Wang ber of fines or Total. 
collateral. 
9 $25 $225 
2 50 100 
1 100 100 
12 425 


One thousand one hundred and fifty notices of judgment were 
prepared and published during the year. 


THE INSECTICIDE ACT. 


Ninety-nine cases were reported to the Department of Justice, 68 
for criminal prosecutions and 31 for seizures. Seventy-six cases 
pending at the close of the preceding fiscal year and 53 cases reported 
during this fiscal year, in all 129 cases, were terminated during the 
year. Of the cases terminated, 84 were criminal and 45 were civil. 
Fines were imposed in 72 criminal cases and 12 were dropped or dis- 
missed. Pleas of “‘guilty’’ were entered in 59 cases, pleas of nolo 
contendere were entered in 9, and verdicts of “guilty”’ were rendered 
in 4. Decrees of condemnation and forfeiture were entered in 40 


cases. 
Fines imposed under the insecticide act. 


Number Amount Number Amount 
of cases. of fine. Total. of cases. of fine. Total. 
5 $5. 00 $25. 00 16 $50. 00 $800. 00 
14 10. 00 140.00 iz 60. 00 120. 00 
2 12. 50 25. 00 3 75. 00 225. 00 
2 7.50 15. 00 1 100. 00 100.00 
3 15. 00 45, 00 1 150. 00 150.00 
2 20. 00 40. 00 2 200. 00 400. 00 
13 25. 00 325. 00 } —. 
5 30. 00 150. 00 Moke oe hr seie caer 2, 600. 00 
1 40. 00 40. 00 


One hundred notices of judgment were prepared and published. 
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THE MIGRATORY-BIRD TREATY ACT. 


Seven hundred and thirty-seven cases were reported to the Depart- 
ment.of Justice. 


Fines imposed under the migratory-bird treaty act. 


| « 
| Number | Amount Number Amount 
of cases. of fine. Total. of cases. offine. | Total. 
| 
1 $0. 01 $0. 01 89 $25. 00 $2, 225. 00 
} 49 1.00 49. 00 12 35. 00 420. 00 
3 2.00 6.00 || 2 40. 00 80. 00 
5 2. 50 12. 50 24 50.00 | 1,200.00 
| 5 3. 00 15. 00 1 75. 00 75. 00 
76 5. 00 380. 00 10 100. 00 1, 000. 00 
197 10. 00 | 1,970.00 1 200, 00 200. 00 
1 12, 50 12. 50 —_— ee ee 
12 15. 00 180. 00 Ls Sy aelped Fors See ee | 8, 825. 01 
50 20. 00 1, 000. 00 


In several cases, defendants were sentenced to jail for terms ranging 
from three days to three, months. 


THE LACEY ACT. 


Thirteen cases were reported to the Department of Justice. 


Fines imposed under the Lacey Act. 


| | | 

| Number | Amount Number Amount | 

| of cases. of fine. Total. ofcases. | of fine. Total. 
4 $5 $20 1 $45 $45 
1 6 6 b 50 50 

it les 10 i) / 30 1} 4 38 

| 1 20 20 1 100 | 100 
5 25 125 1 120 | 120 
1 26 26 ee -—— 
1 30 30 YA) Neneh mal |e eet fh i | 660 


BIRD RESERVATION TRESPASS LAW. 


Four cases were reported to the Department of Justice. During 
the year three cases were terminated, all by convictions and the 
imposition of fines aggregating $25. 


PISGAH GAME PRESERVE LAW. 


Thirteen cases were reported to the Department of Justice. During 
the year 14 cases were terminated, 8 by convictions and the imposition 
of fines, 1 by dismissal, and 5 by entering orders of nolle prosequi. 


Fines imposed under the Pisgah Game Preserve Law. 


Number Amount 

of cases. of fine. Total. 
1 $20 $20 
4 25 100 
I 50 50 
1 y (i) 75 
1 100 100 
jy) | tee os $345 
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NATIONAL FOREST GAME REGULATIONS. 
Thirty cases were reported to the Department of Justice and all 


were terminated by convictions and the imposition of fines aggregat- 
ing $970.40. 


TWENTY-EIGHT HOUR LAW. 
One thousand two hundred and forty-five violations of the 28-hour 


law were reported to the Department of Justice. 
Penalties collected during the year amounted to $70,225. 


MEAT-INSPECTION LAW. 


Ninety-three violations of the meat-inspection law were reported 
to the Department of Justice. 


Fines imposed under the meat-inspection law. 


| 
Number | Number |* 7; 
Btcasea: Fines Total | BtCases" Fines. | Total. 
| | 
1 $100 $100 1 $15 $15 
11 50 550 4 10 
3 35 105 1 5 5 
19 250 250 
i 25 Top) STEN BROT aE RE 1,190 
| 
1 Lump fine. 


VIRUS-SERUM-TOXIN ACT. 


Two violations were reported to the Attorney General for prose- 
cution under this act. One of these was terminated by the imposi- 
tion of a fine of $10 against each of two defendants. 


ACTS REGULATING INTERSTATE MOVEMENT OF LIVE STOCK FROM 
QUARANTINED DISTRICTS, PROHIBITING INTERSTATE MOVEMENT 
OF DISEASED LIVE STOCK, AND PROHIBITING IMPORTATION OF 
DISEASED LIVE STOCK. 


One hundred and twenty-two cases under the animal quarantine 
laws were reported to the Department of Justice. 


Fines imposed under animal quarantine laws. 


Number of . Number of ‘ 

Cason! Fines. Total. paacee Fines. Total. 
2 $5 $10 1 $200 
2 10 20 8 150 1, 200 
4 25 100 141 | 100 14, 100 

13 50 650 ——_— SE 

5 75 375 1 Weg (aan sae Soariciac 16, 905 
1 250 250 
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PLANT QUARANTINE ACT. 


Sixty-three cases under the plant quarantine act were reported to 
the Department of Justice. 


Fines imposed under plant quarantine act. 


| Number of 


a | Number of . | 
cases. Fines. Total. | pasce. Fines. Total. | 
: | ae 

1 $1 || 3 $150 

3 5 15 | 1 70 i 70 
| 5 10 50 | 1 80 80 

1 15 | Lee os 100 500 
| 1 20 | 1 140 140 

5 a Wiley | 
| 1 36 36 | BROT Pe al ie 1, 202 


FUTURE TRADING ACT. 


Prior to the decision of the Supreme Court declaring unconstitu- 
tional the regulatory features of the future trading act, this office 
assisted the officer in charge of the administration of the future 
trading act in preparing necessary forms required for administration 
of the act and amendments of board of trade and exchange rules to 
meet the requirements of the act. Assistance was rendered the 
United States Attorney at Chicago in the conduct of the injunction 
suit which finally went to the Supreme Court, and aid was rendered 
the Solicitor General in the preparation of the Government’s brief in 
the Supreme Court. 


UNITED STATES WAREHOUSE ACT. 


Assistance was given the Bureau of Markets and Crop Estimates 
in the preparation of numerous forms to be used in administering the 
act. The office reviewed for legal sufficiency 300 warehouse bonds. 


UNITED STATES GRAIN STANDARDS ACT. 


Assistance was given the Bureau of Markets and Crop Estimates 
in the preparation of regulations and forms under this act and in the 
drafting of notices of hearings on charges under section 5 of the act. 
Evidence introduced at nine hearings was considered and findings of 
fact prepared for your consideration. 


CENTER MARKET ACT. 


Rules and regulations for the operation of Center Market in Wash- 
ington, placed under your administration by the act of March 4, 1921, 
were prepared in cooperation with the administrative officers. Forms 
of permits, contracts, leases, and warehouse receipts for use in the 
administration of the market were prepared and legal advice was 
given the administrative officers on questions which have arisen from 
time to time in connection with the operation of the market. 


COTTON FUTURES ACT. 


Assistance in drafting amendments to, and finally a proposed com- 
plete revision of, the regulations under the act were given the adminis- 
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trative officers. Proof of a claim due the department for services 
rendered in classifying cotton under the act was prepared for filing 
in the bankruptcy proceedings pending against the firm of Shepard 
& Gluck, of New Orleans. 


FOOD PRODUCTS INSPECTION LAW. 


The provision authorizing a food products inspection service, which 
for several years has been carried in the annual appropriation acts 
for the department, was enlarged somewhat by the appropriation act 
of May 11, 1922, making appropriations for the fiscal year 1923, in 
that inspections were authorized at shipping points as well as at 
important central markets designated by the Secretary and points 
which can be conveniently reached therefrom. Advice on questions 
arising under this provision was given the administrative officers, 
and, in cooperation with them, there were drafted suitable regulations 
for carrying on the work, forms for licensing as inspectors persons 
who are not employees of the department, and forms of certificates. 

In cooperation with the administrative officers, a bill was drafted 
at the request of a Member of Congress to authorize the Secretary to 
establish and recommend ap a trading rules and business prac- 
tices for handlers of and dealers in farm products, to provide for a 
system of adjustment of disputes, and for other purposes. A bill 
(H. R. 9952) which was introduced in Congress along this line was 
examined and amendments thereto were suggested. 


CAPPER-VOLSTEAD ACT. 


A statement relative to this act was prepared in cooperation with 
administrative officers and assistance was given them in the prepara- 
tion of answers to inquiries regarding the scope and operation of 
the act. 

PACKERS AND STOCKYARDS ACT. 


Assistance was rendered to and conferences had with your assist- 
ant in charge of the Packers and Stockyards Administration and its 
attorney with reference to several matters arising under the packers | 
and stockyards act. 


FEDERAL WATER-POWER ACT. 


A number of opinions, prepared by the chief counsel of the Federal 
Power Commission on legal questions arising in the administration 
of the Federal water-power act submitted to this department for 
consideration, were carefully examined by ‘this office and returned 
with appropriate comment. Consideration was also given to regu- 
lations proposed for carrying out the act. 


MISCELLANY. 


A number of cases involving the personnel of the department 
were considered during the year and advice given with reference 
thereto. 

A great many letters and other papers prepared for your signature 
or approval in the various bureaus of the department, referred to 
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this office for consideration, were passed upon and frequently modi- 
fied, amended, or rewritten. 

Conferences with representatives of the other departments with 
reference to a policy to regulate applications for patents on inventions 
by Government employees and to standardize the contract forms to 
be used by the Government were attended by representatives of 
this office. 

Among a number of interesting decisions of the courts during the 

ear, I think it is worth while to mention that of the United States 

istrict Court for the Northern District of Georgia, in the case of 
United States v. M. J. Gurley and others, which was a bill in equity 
filed by the Government to restrain the defendants from driving or 
permitting their cattle to be driven on the Cherokee National Forest 
in that State, in violation of the regulations of this department. 
The defendants vigorously contested the right of the Government to 
forbid the pasturing of cattle on the National Forest unless it should 
comply with the law of Georgia, which requires owners of land to 
fence those lands against live stock. In cooperation with the United 
States attorney, I argued the case for the Government. On February 
28 last, the court sustained the Government’s contentions, granting 
the injunction prayed for, and holding that the fence laws of Georgia 
could not be enforced against the United States. The case is reported 
in 279 Fed. 874. 

Another case of considerable importance and of far-reaching 
effect was that of United States v. Lumpkin, also in the Northern 
District of Georgia, involving a violation of the migratory-bird 
treaty act in the shooting of mourning doves during the closed season 
prescribed by your regulations. The defendant contended that the 
mourning doves shot by him were resident throughout the year in 
Georgia and that, therefore, his shooting of the doves could not be 
made an offense against the United States. The case was tried by 
a jury and much testimony was introduced by the defendant in an 
attempt to establish that the mourning doves he shot were resident 
throughout the year in Georgia. The Government introduced testi- 
mony showing that the mourning dove, as a specie, is a migratory 
bird throughout its range, and contended that even though it could 
be proved that the mourning doves shot by the defendant were 
resident in Georgia it still would be no defense. The court sustained 
the Government’s contention in the decision reported in 276 Fed. 
580; Department of Agriculture Circular 202. In cooperation with 
the United States attorney, I conducted the prosecution and the 
argument in this case. 

The revised compilation of the laws applicable to the Department 
of Agriculture which has been in preparation for some months past 
was nearing completion at the end of the year, and it is expected that 
it will be ready for the printer by the middle of September. 

The work of the office, considering its nature, is current. 
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REPORT OF THE INSECTICIDE AND FUNGICIDE BOARD. 


Unirep States DeparTMENT OF AGRICULTURE, 
INsEcTICIDE AND FuneicmeE Boarp, 
Washington, D. C., September 9, 1922. 
Sir: I have the honor to submit herewith the report of the work 
of the Insecticide and Fungicide Board for the fiscal year ended 
June 30, 1922. 
Respectfully, 
J. K. Haywoop, 
Chairman. 
Hon. Henry C. WaAtace, 
Secretary of Agriculture. 


The insecticide act of 1910 was designed to prevent the manufac- 
ture, sale, or transportation of insecticides or fungicides (includ- 
ing disinfectants) which are adulterated or misbranded in any par- 
ticular. This includes articles which are not of the composition 
claimed, those which will not accomplish the results promised, and 
those which are injurious to vegetation when used as directed. The 
Insecticide and Fungicide Board was created by the Secretary of 
Agriculture to administer the provisions of this act. 

The use of these materials has grown to large proportions, with 
a consequent increase in the importance of supervision. The indus- 
try is rapidly recovering from the depression of 1920-21 and is in 
a position to make important progress, as protection against insects 
and diseases is everywhere recognized as an economic necessity, and 
is a part of the regular routine of commercial farming and fruit 
growing. It is also regarded by the live-stock industry as an essen- 
tial part of its operations. 

New preparations are constantly being encountered and new uses 
for established remedies are being developed, so that the regulatory 
work is all the while increasing and ramifying over the whole field 
of insect and disease control. When it is considered how many 
hundreds of insects and diseases are prevalent throughout the United 
States and how many different remedies are manufactured to con- . 
trol many of these, the possibilities of this work may be imagined, 
and the board’s problem of coping with this situation in an eco- 
nomical yet practical manner can be realized. The situation can 
only be gradually handled, since to attempt the concurrent and 
simultaneous inspection and test of all the remedies offered for sale 
would be a stupendous task and involve a huge expenditure of funds. 

The board can best serve by first devoting its attention to the 
more important remedies without, however, entirely overlooking the 
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numerous remedies offered for insects and diseases of secondary 
importance or those which are less widespread. 

The campaign inaugurated in 1919 and continued during 1920 and 
1921, involving the inspection of the calcium arsenate used for cotton- 
boll weevil control, was continued during the fiscal year 1922. Since 
the composition of this article steadily grew more constant and 
satisfactory each year it was manufactured, it was hoped that during 
the fiscal year 1922 the inspection work on calcium arsenate could 
be greatly reduced or nearly abandoned. Unfortunately, however, 
preliminary inspection work showed that in a considerable number 
of large shipments of calcium arsenate there were present a few 
containers that showed goods of very poor quality, especially goods 
that contained an excessive amount of water-soluble arsenic oxide 
and that would therefore prove very injurious to cotton. This situ- 
ation required the board to devote more attention to the inspection of 
calcium arsenate than had been contemplated. 

One of the chemists of the board developed a simple method of 
test that could be used by the inspectors to show the presence of an 
excessive quantity of water-soluble arsenic oxide. This test, while 
not infallible, resulted in a saving of chemical work and permitted 
the inspection of many more packages than would have been possible 
otherwise. It is evident that the inspection of calcium arsenate 
will have to be continued in a fairly comprehensive way for several 
more years. 

The campaign designed to improve the quality and labeling of 
Bordeaux mixture and Bordeaux-lead arsenate was continued during 
the fiscal year 1922, and the labels for most of these preparations 
were brought into entire conformity with law. Since it was found 
that Bordeaux mixture was not effective when used as a dust, manu- 
facturers were required to remove the dusting directions from the 
labels of these products, which, in most cases, was promptly done. 
Manufacturers were required also to recommend a sufficient dosage 
to assure effective control of the diseases controllable by Bordeaux. 
Most of the manufacturers of Bordeaux-lead arsenate, who previously 
made a product in which the relative proportions of copper and lead 
arsenate were incorrect, changed their formulas so as to properly 
balance these constituents. Some few prefer to continue manufactur- 
ing under faulty formula, but give directions on the label for adding 
enough Bordeaux mixture to secure effective fungicidal control and 
yet not have an excess of lead arsenate. As a whole, therefore, the 
labels for Bordeaux and Bordeaux-lead arsenate have been greatly 
improved, although still further work along this line is necessary. 

During the fiscal year especial attention was given to some new or 
hitherto uninspected insecticides and fungicides, particularly pro- 
prietary insecticides intended to control the cotton-boll weevil, and 
combined insecticides and fungicides which were alleged to control 
many insects and plant diseases, either by inoculation into the tree 
or by being absorbed by the roots or seeds of the plant. 

During the fiscal year 1921 an organized campaign, by seizure and 
prosecution, was begun against so-called pine-oil disinfectants and 
so-called coal-tar dips and disinfectants, which, however, were adul- 
terated with mineral oil. This campaign was continued during the 
fiscal year 1922, with the result that most of the principal offenders 
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either ceased practicing this form of adulteration or so changed their 
labeling as to correctly describe the article containing the mineral 
oil. During the campaign 19 seizures were made and prosecution 
of the manufacturers recommended in 29 cases. Since this practice 
has not been entirely broken up, but is still being continued by a 
comparatively few manufacturers or jobbers, the campaign of seizure 
and prosecution will be continued. 

The campaign against adulterated and misbranded disinfectants 
of various kinds has been continued during the year, with especial 
reference to pine-oil disinfectants sold for general disinfecting pur- 
poses; paradichlorobenzene powders and blocks sold as disinfectants, 
and new or hitherto uninspected disinfectants the labels of which 
have flagrantly false and misleading statements. Investigations by 
the board showed that pine-oil disinfectants were not suited for gen- 
eral disinfecting and that the paradichlorobenzene blocks and pow- 
ders were not disinfectants. As a result of the campaign, the labels 
of many of the pine-oil and other disinfectants have been corrected, 
a number of manufacturers have ceased selling pine-oil disinfectants 
for general disinfecting purposes, and most of the manufacturers of 
paradichlorobenzene powders and blocks have removed all disinfect- 
ant claims from their labels and literature. Since the practices 
spoken of above have not been entirely broken up, and since new 
disinfectants are constantly coming on the market, the labels and 
literature of which commonly bear false and misleading claims, the 
campaign to control disinfectants will be continued from year to 
year. 

The campaign started during the fiscal year 1919 against insect 
powder adulterated with daisy flowers and insect flower stems and, 
extending through the fiscal years 1920 and 1921, was further con- 
tinued during the fiscal year 1922. Several seizures of goods adulter- 
ated with daisy flowers were made and prosecution recommended of * 
a number of different manufacturers. Some important cases involy- 
ing this form of adulteration are now pending in the courts and will 
be vigorously prosecuted. While this form of adulteration has been 
reduced steadily during the period of this campaign, it does not 
appear to have been entirely abandoned. Therefore the campaign 
will be continued. 

The campaign against naphthalene nest eggs, recommended to 
control poultry lice and mites and act as disinfectants, which was 
begun during the fiscal year 1920, was continued during the fiscal 
years 1921 and 1922, with the result that all insecticidal and disin- 
fectant claims were removed from the labels and literature of most 
of the naphthalene nest eggs sold on the American market. 


INTERSTATE SAMPLES. 


During the fiscal year the board reported to the Solicitor of the 
department 89 cases presenting alleged violations of law, with recom- 
mendation that the facts be transmitted to the Attorney General to 
institute criminal action or seizure proceedings. Disposition was 
made of 153 cases by correspondence with the manufacturers. These 
cases presented violations which were technical only, not flagrant, 
or cases in which the manufacturer gave reasonable and adequate 
explanation of his failure to conform to the provisions of the act. 
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Action was taken to place in abeyance 582 samples, which upon 
examination and test were shown to be in compliance with the pro- 
visions of the law or were from shipments of the same goods made 
prior to shipments for which the manufacturer had been convicted 
and had, after citation, conformed to the requirements of the law. 
On June 30, 1922, 82 cases were pending preliminary hearings or 
before the board for final action, 244 were held in temporary abey- 
ance pending the receipt of further information or the outcome of 
prosecution based on the same product or correspondence with the 
manufacturers, and 634 samples were undergoing analysis and test. 

The inspectors and sample collectors of the board, operating 
throughout the United States, collected 957 samples during the year. 
A general classification of the articles represented in the collection 
is as follows: 


Interstate samples collected. 


Number 
Class of samples. of 
samples. 
ATSCHALGONCAICIUMI sso. a sseciecstcace cece sctice on sie cee tloeele tte ce cme cater eae 24 
Arsenate oflead bes) 555.52 suas e Feces ee Gee bad Tee eee aae ceee wee eae 77 
Bordeaux mixture and combinations of Bordeaux mixture with insecticides 62 
Chiorinatedilime 9235. -2 REA. ae as Ra Te. Bee 10 
Dins foranimalss. 2" Abs eo Sa. eo 8 oe Ae coat Somil arose tree aren wit ceca leash rennet 49 
Disinfectants eenmicides; Daccericides=y so sc oa sede ae ue re deca oe tae meee n ea ee eae 154 
My, preparations for amimals?-54s 2.2 Fsl-f. 54 dodac sec ebeieeee fed Slee eet ane ee ghee ee sere 36 
HMish-oirand whale-oll preparatlouserss ccs ccc nce acts veer ae ee daoeeeee oneeicne siceenee ne neers 9 
Hormaldehydemprepsrations cel. cadnceecemnen nase hon ems se eeemnane sine sha ce nea tReecneee aes 8 
Tnsectipreparations nonsehold use). 3-26 2- ocmettne ye gaigeonic ee dase Sep elee cere aeaaeeeos 115 
Miscellaneous insecticide and fungicide preparations, agricultural use.......................-.- 88 
Keroseneemulsions: 222125. dsicstcce.\saao ges seech gases - APIs e eee eer OTSES + doemeeaeee Hees dae cle 6 
Mice andi mite Killers. cco. ssescccacter sisisicasicecle cust oes to mineis claieee esis seine acces anine siete 61 
Lime-sulphur solution and sulphur preparations 41 
INicotine;preparationSss. »...<(.,<i=<.Gmice% <ien8 osm cinjscielccie Alesse bic bietseclobiob eaisetetecmed cm aalag seabboe 31 
Paris cream! 2722S Ae sas : 34 
Pyrethrum and hellebore powders.... 60 
MISCEMSNGOUS reer iac coc ctel a latciao.c\sjerejdie mine = cle tatepelea\eisi«. eieisiacisis.siso ayclelea cision alae wisieieielsie aeteeiereraeie les terete 92 


IMPORT SAMPLES. 


During the year 122 official and unofficial import samples of 
insecticides and fungicides were collected through the various port 
laboratories of the Bureau of Chemistry for examination and test 
by the board. Disposition was made of 87 samples; 8 official sam- 
ples were found adulterated and misbranded, and it was recom- 
mended that the consignments be refused entry until correctly 
labeled. ‘The remaining samples were unofficial, 8 of them being 
found to be adulterated or misbranded, or both, and in these cases 
it was recommended that future shipments be detained, while 70 
were neither adulterated nor misbranded. One official sample was 
found to be neither adulterated nor misbranded and the shipment 
was released. 


SPECIAL INVESTIGATIONS. 


During the fiscal year 1922 the studies of the preparation, com- 
position, and properties of certain arsenates of calcium were con- 
tinued, as time permitted. It was believed when last year’s annual 
report was written that the work on one paper entitled “ The Arsen- 
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ates of Calcium. II. Equilibrium in the System Arsenic Pentoxide, 
Calcium Oxide and Water at 35° (Basic Section)” was practically 
complete. However, when the data were collated and studied it 
was found that certain further work was necessary, which was con- 
tinued from time to time during 1922 and will be continued in 1923. 
This paper covérs the region in which there is free lime and practi- 
cally no arsenic oxide in solution and is consequently of interest to 
manufacturers of commercial calcium arsenate. It is not known ey- 
actly when this paper will be offered for publication, since it has been 
necessary to drop work on this subject for the present. The work 
will be resumed at the first opportunity. At about the same tine 
that this paper is offered for publication another paper will also he 
offered entitled “The Arsenates of Calcium. III. General Prepa- 
ration and Properties of the Crystallized Salts.” The chemical 
work on this paper, which will describe in detail the preparation 
and the chemical, optical, and crystallographic properties of about 
12 definite calcium arsenates, has been almost completed, but the 
preparation of the paper will not be attempted until the work on 
the first paper mentioned in this paragraph is competed. 

An investigation was started during the year to determine the 
active principles of two species of larkspur seeds (Delphinium con- 
solida and Delphinium staphisagria). This investigation was under- 
taken largely to determine if the oils in larkspur seeds have any 
insecticidal value, as claimed by some of the manufacturers of 
human head and body lice preparations. A digest of the literature 
has been made and a method of extracting and separating the oils 
and alkaloids on a considerable scale has been developed. This 
method is now being applied in obtaining a sufficient amount of 
ouls and alkaloids to make a more detailed study of their chemical 
composition and their action on insects. Work on this subject will 
be continued during the fiscal year 1923. 

The investigation begun some two years ago to determine what 
chemical changes commercial samples of calcium arsenateundergo 
during storage has been completed and the results are in process of 
publication as a department bulletin under the title “ Chemical 
Changes in Calcium Arsenate During Storage.” This work was 
taken up as a result of the belief by certain manufacturers and users 
of this product that it deteriorated rapidly and was unfit for use 
after standing for a few months. The work shows that carbon 
dioxide is very slowly absorbed by the calcium arsenate (or by the 
calcium hydrate which is present in commercial calcium arsenate) 
when kept in certain types of commercial containers, resulting in a 
gradual increase of water-soluble arsenic, which reaches a maximum 
after about eight months in the case of the most open containers, 
such as sugar barrels. Material packed in tight containers, such as 
metal drums or heavy hardwood barrels, showed practically no 
change after 20 months’ storage. In a few cases, where commercial 
calcium arsenate was stored in veneer drums and sugar barrels, the 
deterioration at the end of 20 months was such as to render the 
material of doubtful safety for application on certain plants having 
tender foliage. 

The study inaugurated some years ago to determine the rate of 
loss of nicotine in potash-nicotine and soda-nicotine soaps and in 
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papers impregnated with nicotine and to determine the effect of 
different types of containers on the rate of nicotine loss, the con- 
ditions under which loss does and does not occur and the conditions 
that will prevent loss, was practically completed during the fiscal 
year 1921, but a little more necessary work was performed during 
the fiscal year 1922. As soon as time permits the. results will be 
collated and studied and offered for publication, if it appears they 
are worthy of publication. 

A study was started about two years ago in regard to the changes, 
on storage, of commercial nicotine solution, packed in different types 
of containers, the effect of light, etc. The results up to date indicate 
that such solution, when properly packed, deteriorates very slowly. 
Nicotine dusts made up with the following carriers, talcum, kiesel- 
guhr, kaolin, sulphur, calcium sulphate, calcium hydrate, and calcium 
carbonate, containing.2 to 8 per cent nicotine, show, up to date, very 
little deterioration after four months, when packed in tight glass 
jars. When packed in cardboard boxes or bags some loss of nicotine 
occurs. This loss is greater in the case of lime and calcium-carbonate 
fillers. This work will be continued during the fiscal year 1922, since 
it is necessary for the board to have data on this subject, in order 
that we may be able to handle cases involving shortages in nicotine 
in nicotine solutions and in nicotine-filler dusts. 

It is often necessary to know the possible and probable rates at 
which samples of chlorinated lime lose available chlorine, in order 
to be able to successfully prosecute cases based on shortages of avail- 
able chlorine in commercial samples of chlorinated lime. Therefore, 
samples of most of the commercial brands of chlorinated lime 
(bleaching powder) sold on the market were obtained and placed in 
storage in 1921. Complete analyses were made of these samples when 
placed in storage and the available chlorine determined monthly 
thereafter. Valuable data already have been obtained. However, 
the work will be continued during the fiscal year 1923 on samples of 
known grigin packed under commercial conditions, but under the 
supervision of board chemists, in order that the complete history of 
the samples may be known. The data on this subject will be offered 
later for publication. 

On October 1, 1921, United States Department of Agriculture 
Bulletin No. 989, entitled “ Pine Oil and Pine Distillate Product 
Emulsions: Method of Production, Chemical Properties and Disin- 
fectant Action,” was published jointly by the board and the Bureau 
of Chemistry. This bulletin gives the methods of preparing pine 
oils and the chemical and physical properties of pine oils and certain 
other pine by-product oils, all of which is of value in enabling the 
board to detect adulteration of commercial pine-oil disinfectants. 
Also the disinfectant action of pine-oil and pine-distillate product 
emulsions has been studied and valuable scientific data obtained, as 
well as data which allows the board to pass on the claims on labels 
of pine-oil disinfectants which are sold on the market. 

In March, 1922, a paper was published by one of the board chem- 
ists in the Journal of Industrial and Engineering Chemistry, volume 
14, page 207, entitled “ Errors caused by nitrates and nitrites in the 
determination of arsenic by the distillation method and a means for 
their prevention.” 
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During the fiscal year 1922 a considerable number of powders and 
blocks, composed essentially of paradichlorobenzene, were placed on 
the market with the claim that they were effective disinfectants. An 
investigation was therefore made by the bacteriologist of the board 
of the effectiveness of paradichlorobenzene as a disinfectant. It 
was found that pure powdered paradichlorobenzene was ineffective 
against B, typhosus, both when used as a fumigant and in the pres- 
ence of moisture. 

In August, 1921, a paper, of which the board microscopist was 
joint author, was published in the Journal of the American Pharma- 
ceutical Association, under the title “ Domestic and imported vera- 
trum (hellebore).” 

The plant pathologists of the board have continued investigations 
with the more important types of fungicides to determine the amount 
of active ingredients necessary for the control of the various dis- 
eases against which they are to be used. The data obtained from 
these investigations are proving very useful in enabling the board 
to judge more nearly what can be expected of any product, based on 
a knowledge of its chemical composition. - 

Quite extensive experiments have been made with various types of 
proprietary Bordeaux mixtures, giving special attention both to 
the effects of variations in their copper content and to their phys- 

ical properties. 

’ An investigation of some of the newer types of dusting mixtures 
now appearing on the market as substitutes for liquid fungicides 
has been conducted in several localities to determine their efficacy 
against various fungous diseases and their effect on foliage of plants 
and fruit trees. Special studies of the dry lime-sulphur products as 
compared with the liquid form are now under way to determine 
their relative fungicidal values. 

The recent developments in the use of dust insecticides for the 
control of sucking insects have led to a great increase in the number 
of such preparations on the market. These insecticides are being 
carefully tested by the entomologists of the board, and special stud- 
ies are being made to determine facts necessary for the proper inter- 
pretation of claims made in labels by manufacturers in reference to 
nicotine dusts for the contro] of sucking insects. 

The work with calcium arsenate has been continued and special 
‘attention has been given to the effect of this material, used alone 
or with the standard fungicides, on the foliage of apple trees, shade 
trees, and the ornamental plants. 

The dry substitutes for liquid lime-sulphur have been carefully 
tested as to insecticidal value, in several different parts of the coun- 
try and under widely varying conditions, and this work is rapidly 
nearing completion. ; 

The tests with proprietary preparations recommended for the con- 
trol of chicken mites and the experiments with miscellaneous mate- 
rials against these mites have been completed, and these data are 
now being assembled for publication. 

Special studies of naphthalene and pyrethrum have been made 
and a large series of tests carried on to determine the effects on 
aphids of various percentages of these materials. , 

In addition to experimental work, considerable useful information 
has been obtained by visiting orchards and truck patches and ob- 
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serving the results on trees and crops which have been sprayed by 
growers with proprietary insecticides and fungicides. The value 
of the insecticide act to the fruit growers was well illustrated in 
the case of two preparations recommended for use against insects 
and plant diseases and which were widely advertised and sold dur- 
ing the past year. Both of these preparations were very badly 
adulterated and misbranded. In one case scientists of the board 
visited, within a day’s drive of Washington, D. C., orchards in which 
damages estimated at not less than $5,000 had resulted from the use 
of the material exactly as directed on the label. In the same terri- 
tory the second article had caused the death of over 400 young apple 
trees. -In neither case did the preparations control the insects and 
diseases against which they were recommended. Prompt action was 
taken by the board against these preparations and they are now 
being sold under labels which conform to the provisions of the 
insecticide act. 

The scientific workers of the Bureau of Animal Industry branch 
of the board, in cooperation with the Zoological Division of that 
bureau, have investigated the value of various ingredients frequently 
found in insecticides recommended for lice. In this connection 
tests were made with crude mineral oil, kerosene, paraffin, formalde- 
hyde, sabadilla seed, and quassia powder. Efforts to develop a 
satisfactory treatment for dermodectic mange are in progress and 
more work is being done experimentally on certain substances in ° 
the control and removal of intestinal parasites of domestic animals, 
with the view of enabling the board to intelligently classify as inert 
or active various ingredients which enter into the composition of 
preparations used in the treatment of the conditions mentioned. 


REPORT OF THE FEDERAL HORTICULTURAL BOARD. 


UNITED StTaTES DEPARTMENT OF AGRICULTURE, 
FrepERAL HorticuLTurAL Boarp, 
Washington, D. C., October 1, 1922. 


Simm: I submit herewith an.executive report covering the adminis- 
tration of the plant quarantine act for the fiscal year ended June 30, 
1922. 
Respectfully, 

C. L. MarRzatr, 
Chairman of Board. 
Hon. Henry C. WALLACE, 
Secretary of Agriculture. 


FIELD COVERED. 


The Federal plant quarantine act has for its object the prevention 
of entry into the United States of new and important insects or 
plant diseases injurious to agriculture, horticulture, and forestry, 
and the prevention of spread in the United States of any such pests 
which may have gained more or less limited foothold. In connection 
with the latter, the board is charged, either directly or in cooperation 
with the bureaus concerned, with the control and, if practicable, the 
eradication of such pests. To give such protection now involves the 
administration and enforcement of some 22 foreign and 15 domestic 
quarantines. 

A brief record of the more important of the activities of the board 
is given in this report, including statistics of the importation of such 
controlled products as cotton, potatoes, fruits, nursery stock, ete. 
The detailed record of the work of the board, in relation to its various 
quarantine and other special subjects, is given permanent record in 
the Service and Regulatory Announcements published from time to 
time during the year. 


CONTROL OF IMPORTANT NEW PLANT PESTS. 


The Department of Agriculture is now attempting to prevent the 
spread and in some instances to eradicate a number of important 
introduced pests which still have a rather limited foothold. These 
include, among insect pests, the pink bollworm of cotton, the 
European corn borer, the gipsy and brown-tail moths, the Japanese 
beetle, and a number of minor enemies. Among plant diseases, 
similar control is being attempted in the case of the potato wart, 
white-pine blister rust, citrus canker, and certain diseases of small 
grains. The progress made in this work will be briefly summarized 
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THE PINK BOLLWORM, 


PRESENT STATUS. 


The work of eradicating the pink bollworm is in better status now 
than ever before, both from the standpoint of substantial reduction 
as to the infested areas and of suitable legislation and efficient 
cooperation on the part of the States and planters concerned. 

As a result of interstate cotton conferences held in Washington 
and in Texas in 1921, fairly adequate State legislation has been 
obtained and good cooperation is being had with the States in this 
effort at eradication. 

The real danger will come just at this period when the insect seems 
to be practically eliminated, and planters and others may come to 
the false conclusion that it is not necessary to continue the work 
and cost. The inspection and field work is more necessary and 
should be prosecuted with more intensity at this stage than at any 
other if ultimate success is to be gained. 

Incidentally it may be said that this effort at eradication has 
resulted in the protection at a comparatively trivial cost of the 
cotton crop not only of the three States concerned but probably of 
the entire South, and, whatever the outcome of the effort, has been 
tremendously worth while from this standpoint alone. 

As to Louisiana, no infestations by the pink bollworm were found 
in any of the old areas or elsewhere in the State in 1921, nor has 
there been any reappearance in that State determined so far this 
year (October 1, 1922). Louisiana may, therefore, be looked upon 
as possibly free from the pest. 

In Texas, as to the older infestations in the eastern part of the 
State, but a single infested boll containing a single larva of the pink 
bollworm was found in the large Trinity Bay district in 1921. There 
has been no return of the pest in the Hearne district since the original 
clean-up in 1917, and this area may now be released as absolutely free 
from the pest. In the western areas of infestation in the Pecos 
Valley and in the Rio Grande Valley near El Paso, noncotton zones 
have never been established, and the pink bollworm reappeared very 
scatteringly in 1921, as was to have been expected. As long as the 
outcome in eastern Texas was uncertain, neither the planters nor 
the State authorities have been willing in these western areas to 
abandon the growth of cotton in an effort to completely eradicate 
the pest, but if it can be held to these western areas, which are 
separated by wide and uncultivated and fairly desert tracts from 
eastern cotton cultivation, they will present very little greater risk 
than occurs from the pink bollworm in Mexico. 

The situation in New Mexico in the Rio Grande Valley and in the 
upper Pecos Valley is similar to that in western Texas. 

The only new outbreaks by the pink bollworm during 1921 were 
two very incipient infestations in Ellis and Graysen Counties, in 
northern Texas, originating from shipments of seed from Carlsbad, 
N. Mex., made prior to the determination by the department of 
infestation at the latter point. These new outbreaks were immedi- 
ately and vigorously taken hold of by the State and Federal au- 
thorities and thoroughly cleaned up and noncotton and surround- 
ing regulated zones established for 1922. No infestation of the crop 
of 1922 near these points has so far developed. , They present a sit- 
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uation no more serious than was Hearne in 1917, from which district 
the pink bollworm was completely eradicated with one year’s clean-up. 

Up to October 1, 1922, the only recurrences of the pink bollworm 
which have been determined have been in three fields on the Rio 
Grande in the Great Bend district. Necessarily in this area, with 
the possibilities of reinfestation from Mexico, the pink bollworm 
may be expected to occur in greater or less numbers any year. 
Fortunately, this area is a very unimportant cotton district and 
is isolated from other cotton regions. 


SCOUTING WORK. 


As a basis for the knowledge of the present status of this pest, 
very intensive inspection has been carried out during the present 
season in the States of Louisiana, New Mexico, Oklahoma, and 
Texas, involving a total of nearly 2,000 workdays. This inspection 
will continue throughout this year, and it is probable that additional 
points of infestation may be later determined. 

The success or failure of the entire extermination project depends 
on the thoroughness and efficiency of such scouting and inspection 
work. In addition to the States listed which are directly concerned, 
this scouting has been extended to 12 other important cotton States, 
following up records of possibly infested material, and this work 
has been so thoroughly done that there is every reason to believe that 
the pink bollworm has not reached any of these States and that its 
known limits within the United States have been fairly accurately 
determined. An additional feature of this work is the scouting 
along the Mexican border in Mexico as a basis for border quaran- 


tine control. ; 
CLEAN-UP WORK OF 1921. 


In connection with the infestations found during the year 1921, 
clean-up operations were carried out as in former years. With re- 
spect to the new infestations in northern Texas, 802 acres were 
cleaned in Ellis County and 721 acres in Grayson County. In addi- 
tion to the work done in northern Texas, the fields in practically 
the entire Trinity Bay area were cleaned. On account of the very 
rainy season the acreage in this district had been greatly reduced. 
The areas cleaned comprise 2,736 acres. The greater availability of 
labor in 1921 enabled the department to conduct this work very much 
cheaper or at almost half the cost of similar work in previous years 
under war conditions. In 1921 all the work in the Trinity Bay 
area was done by contract with farmers, whereas in previous years 
it had been necessary in many cases to obtain labor in the city and 
transport it and maintain it in the field. The total expenditure for 
clean-up work in 1921 was $20,115.78 and involved altogether 4,259 
acres, or a cost of approximately $4.50 per acre. 


FEDERAL PARTICIPATION IN COMPENSATION OF FARMERS. 


The provision for participation with the States in compensation of 
farmers in noncotton zones given in the act of Congress approved 


August 9, 1921, has led to the disbursement to the State of Loui- 
siana the sum of $41,971.64 and to the State of Texas $610 as to 
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the crop of 1921. The smaller sum for Texas is due to the fact that 
that State had already settled most of the claims of its farmers 
prior to the passage of the joint resolution of Congress. This partici- 
pation by the Federal Government has been of tremendous service 
in stimulating cooperation on the part of both States and planters. 


PROGRESS IN DISINFECTION OF COTTON SEED. 


In Egypt one of the current methods of reducing the numbers of 
pink bollworms is to heat the seed in the process of ginning. It 
was found in preliminary experiments conducted in this country” 
that the problem was quite different here on account of the insula- 
tion due to lint adhering to the seed, which is practically absent in 
the case of Egyptian seed. Experiments have been undertaken in 
Texas and Mexico in cooperation with the Texas Experiment Station 
and Department of Agriculture to determine the temperature to 
which seed could be heated without reducing its vitality, and suit- 
able apparatus has been devised for such treatment. As a result of 
this work it has been determined that heating the seed to a tempera- 
ture of 145° F. would destroy all infestation but would not lower the 
vitality of the seed. Such disinfection is now required under Texas 
law in all districts regulated on account of the pink bollworm, and 
disinfecting machines have been provided in practically all gins in 
such districts. The crop of 1922 is being handled through these 
machines, which are interposed between the seed house and the gins, 
so that the disinfecting becomes an automatic part of the process of 
ginning. 

RESEARCH WORK IN MEXICO. 


The scientific and research phases of the subject have been con- 
ducted as hitherto in the Laguna district, Mexico, and very important 
information has there been obtained relative to the habits and con- 
trol of the pest. This work is being conducted on a very small appro- 
priation ($5,000), but it is very desirable to considerably extend 
this work, and a fund of $10,000 is requested for the year 1924, 
One important and very practical phase of this work is the determi- 
nation that the pink bollworm can not as a rule survive in moist soil, 
and therefore the clean-up operations practiced by this department in 
Texas and other States—i. e., the destruction qf all standing and 
scattered cotton and bolls—have undoubtedly had much of their 
success from the fact that any remaining larve and bolls have been 
those buried in moist soil. It has been shown that with infested 
bolls so buried from 95 to 99 per cent of the larve perish. 


INVESTIGATIONS OF THE PINK BOLLWORM IN THE WEST INDIES. 


The determination of the occurrence of the pink bollworm in the 
island of St. Croix, one of the Virgin Islands belonging to the United 
States, and also in the islands of St. Kitts and Montserrat in the West 
Indies, made it desirable, in view of the close commercial relations, 
interisland and with the United States, to have accurate information 
as to the extent of the foothold of this pest throughout the West 
Indies. For this purpose August Busck, entomological assistant of 
the board, spent several months in this investigation, which included 
the British and Dutch Guianas, Trinidad, and the islands northward, 
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including the Virgin Islands, and also Porto Rico, Santo Domingo, 
and Cuba. 

The pink bollworm was determined as occurring from Montserrat 
north and west, including the British and Virgin Islands, and in 
Porto Rico and “anto Domingo. No infestation was found south of 
Montserrat. The fairly brief survey of Cuba did not result in the 
detection of this pest in that island. It was hoped that the pink 
bollworm would prove to be limited to a few of the smaller islands 
and that it egies be practicable to recommend efforts at extermina- 
tion—efforts, in fact, which the insular authorities, British and Ameri- 
can, either had already undertaken or were willing to undertake. 
The determination, however, of the wide infestation of this pest in 
Porto Rico and of its having obtained a foothold in Santo Domingo, 
together with the cultural and vegetative conditions of these two 
larger islands and the abundance of wild cotton growing on them, 
made it, in the judgment of the experts of the department, inadvisa- 
ble to recommend a general campaign of eradication. It was realized 
that unless it was possible to eradicate the pest from these larger 
islands it would be very difficult, if not impossible, to prevent re- 

eated reinfestation of the smaller islands. Control in the smaller 
islands becomes, therefore, a local matter to be administered, if this is 
possible at a reasonable cost, by the islands concerned. These 
conclusions were the outcome of a general conference held on the 
subject by the board in Washington December 20, 1921. 
The infestation in the West Indies apparently came from an im- 
poregnon of Egyptian cotton seed in 1911-12 into the island of 

t. Croix, then under Danish control, by the director of the island 
experiment station and the later distribution from this point of plant- 
ing seed to other islands. 

The existing quarantines on account of the pink bollworm now 

rotect the United States from movement of cotton, cotton seed, etc., 
rom the West Indies, including the American islands. 


MEXICAN BORDER CONTROL. 


The border control to prevent entry of the pink bollworm from 
Mexico is a continuing work. In connection with it the enforcement 
of various fruit and grain quarantines against Mexico is taken care 
of by the department’s inspectors. During the fiscal year ended June 
30, 1922, 35,747 freight cars were inspected in Mexican border towns 
for cotton seed, and of this number, 31,579 were fumigated imme- 
diately upon arrival in the American port of entry. At Del Rio, 
Tex., where there are at present no railroad connections, 31,861 
vehicles of various descriptions were examined, 69 of which were 
fumigated on account of the presence of cotton seed at the time of 
inspection. Fumigation fees amounting to $126,350.50 were collected 
and turned into the Treasury. 

The amount of car fumigation and other work involved increased 
very greatly during the last fiscal year, due to the improved conditions 
in Mexico and the corresponding increase in freight and other traffic 
between Mexico and the United States. As a result it became 
necessary to call upon Congress for a supplemental appropriation, and 
$50,000 was so appropriated in connection with the urgent deficiency 
act approved March 20, 1922. As noted, the moneys so expended 
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very largely are returned to the Treasury of the United States from 
the charges made for such car and other fumigation—charges based 
on the cost of chemicals and labor involved. 

The inspection at the footbridges, in cooperation with the customs 
officials located at Brownsville, Laredo, Kagle Pass, and El Paso, 
Tex., as well as the boundary line at Nogales, Ariz., has been continued 
for the purpose of preventing the entry of cotton and cotton seed, as 
well as other plant products covered by quarantine. A total of 
55,511 pieces of contraband material was intercepted as follows: 
Avocados, 13,422;! corn, 4,971; cotton, 1,797; grapefruit, 519; 
guavas, 2,842; limes, 2,106; mangoes, 1,550; oranges, 8,073; peaches, 
8,037; plants, 5,601; plums, 882; potatoes, 951; sapotes, 142; sugar 
cane, 3,967; sweet potatoes, 651. 


THE CORN BORER. 


The administration of the corn-borer appropriation has_ been 
assigned to.the Bureau of Entomology but in cooperation with this 
board as to quarantine features. There has been no new outbreak 
of the corn borer this year; in other words, this pest is still limited, 
so far as is known, substantially to the areas determined last year, 
these representing for the most part areas of original infestation 
from Europe in 1909 and 1910, namely, the New England area, the 
eastern and western New York areas, and the Ontario area, from which 
latter it has apparently spread, as determined last year, to the south- 
ern and western shores of Lake Erie. There has been during the 
year a local but limited natural spread of the insect in the case of 
each of these areas. 

It would appear from this record that the quarantine and control 
measures safeguarding the movement of products from the known 
infested area have prevented wide jumps of the insect. The funds 
available for this work, however, have been entirely inadequate 
for general surveys of other States or areas and no positive claim is 
made that the department now has information as to the existing 
distribution of this pest in the United States. 

It is very important that the corn-borer work should be continued. 
There is no question at all as to the importance of this pest of corn. 
It is a new pest and will be an additional burden on this crop. Dur- 
ing the present year it has maintained itself about in the same status 
as previously in the known areas of infestation, there being certainly 
no increase of damage in the western areas of invasion in New York, 
Pennsylvania, Ohio, and Michigan, and, in point of fact, in these 
areas no material commercial damage has ever resulted. The ex- 
tensive damage which the insect frequently occasions in the New 
England area seems to be explainable by the fact that the insect is 
there double-brooded and that the cultural and crop conditions are 
peculiarly favorable to its multiplication. The Canadian authorities 
report that the damage in Ontario this year is very much less than 
in either of the two previous years (1920 and 1921). This is supposed 
to be due to better cultural conditions and also to the late planting 
of corn. 


1 To permit the local consumption of the avocado fruit at ports on the border of Mexico, the board has 
authorized the entry of such fruit when stoned or seeded. The avocado weevils which the avocado quaran- 
tine is intended to exclude infest the seed and the removal of the seed practically eliminates any danger 
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The menace of this pest to the main corn areas of the country is 
still to be determined. It may prove to be a very serious pest when 
itreaches the great Corn Belt and particularly when it gets into the 
more southern regions of corn culture. It can certainly always 
have a very serious phase in connection with table corn for immediate 
consumption or for canning, and in exceptional seasons with flint 
and possibly other corn, unless efficient control by natural enemies 
or other means develops. 

There is every reason to continue and adequately support the 
Wierieaniapes work to prevent spread. The effort this year to divide 
the cost of this work between the States concerned and the Federal 
Government has been only partially successful. Fair support and 
cooperation has been obtained from certain States, and very inade- 
quate from others. It becomes, therefore, a question to be seriously 
considered whether in a menace of this kind which affects the whole 
country protection should be jeopardized by conditioning the work 
on State support. In a State where the insect has never done any 
real damage, it is difficult to arouse interest and get prompt action, 
and the same is apt to be true in a State where the insect has already 
pretty well established itself and the benefit of the control is largely 
in the interest of other States. The neglect or failure of any State 
may negative both the efforts of other States and the Federal Govern- 
ment. The situation is analogous to the situation in Texas 30 years 
ago when the boll weevil first appeared, when it was neither possible 
to arouse the State legislature nor the farmers to take protective 
action, which at that time would have been a fairly easy and simple 
proceeding. 

THE JAPANESE BEETLE. 


‘The Japanese beetle quarantine fund is also being administered by 
the Bureau of Entomology, the board cooperating in quarantine 
features. It seems desirable here to emphasize the belief of the 
board that this pest is one of the most dangerous insect introductions 
made in many years, and threatens large future losses, particular 
to fruit and forage crops; to the latter as a grub infesting the soil. 
This beetle seems to be still limited to the original area of infestation 
except for the natural spread of some 5 miles a year. In the center 
of this area, where the insect has become most abundant, the damage 
to foliage and fruit is very alarming. The ease with which the insect 
may be carried. with produce is also a very disquieting feature; for 
example, during 1921, out of some 200,000 baskets of sweet corn mov- 
ing out of the district and subject to inspection, upward of 5,000 
beetles were removed. The insect may be carried by almost any of 
the farm, garden, florist, or nursery products moying out of the dis- 
trict, and in addition is a strong flier. ; 

The quarantine and control work against a pest of this kind ean be 
justified only by the repression of spread and lessening of damage 
secured. There is no question at all but that this pest will in time 
spread throughout the United States. The prevention of spread is 
of immediate value and gives a period during which the insect can 
be studied and its means of control more fully determined, and more 
particularly affords opportunity for the introduction from its original 
pained of natural enemies. From this point of view the department 
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would seem fully justified in meas for the present the quaran- 
tine and other control of this pest which is now m operation. 


THE GIPSY AND BROWN-TAIL MOTHS. 


The quarantine control of the gipsy and brown-tail moths is in 
cooperation with the Bureau of Kntomology. ‘The quarantine on 
account of these two pests has been twice slightly modified during the 
year. The quarantined area has been extended with respect to the 
gipsv moth, but with respect to the brown-tail moth it has been 
possible to reduce very materially the area quarantined on account 
of this insect. 

The new areas determined as infested in New Jersey, New York, 
and Pennsylvania in 1920-21 remain as formerly under the control 
of State quarantines, no Federal action having been taken, inasmuch 
as these State quarantines are being administered in active coopera- 
tion with the officers of the Bureau of Entomology of this department. 
The scattered points of invasion in Pennsylvania, New York, and New 
Jersey, which resulted from the big central colony at Somerville, 
N. J., have been apparently eradicated. The Somerville colony has 
been subjected to Mhcwoueh clean-up and control work now for two 
seasons, and the outlook is good for the eradication of this pest in 
New Jersey. 

Two new points of infestation were determined during the year on 
Long Island, and the clean-up of these areas is actively under way in 
cooperation with the State officials. 

Inspection of products likely to disseminate the gipsy moth has 
been continued in New England and in New Jersey in cooperation 
with the State authorities, and shipments have been safeguarded by 
careful examination. 

DATE SCALE ERADICATION. 

There are approximately 20,000 imported date palms now planted 
in orchards in California, Arizona, and Texas. These special date 
districts include Coachella and Imperial Valleys in California, Yuma 
and Salt River Valleys in Arizona, and a small garden at Laredo, Tex. 
In addition to these planted orchards there are some 12,000 offshoots, 
recently imported from Algeria and Egypt, now being grown in 
4 quarantine nurseries—2 in Indio, Calif., 1 m Yuma, Ariz., and 1 
in Phoenix, Ariz. Altogether there are approximately 200 date 
plantations in the United States, of which 14 are still infested with 
the Parlatoria date scale. Several of these infested orchards have 
been almost completely cleaned up during the year, but others are 
still seriously infested, and among them are half a dozen orchards 
which contain large-sized palms which require repeated treatments 
over a considerable period to thoroughiy eradicate the scale. 

The 12,000 recently imported offshoots are all under close observa- 
tion, and many of thém are likely to develop scale infestation later 
on, even if they are now apparently clean, and these plantings must 
therefore be kept under observation for a considerable period of years 
before the plants can be taken out of quarantine and distributed. 

More than 100 of the date plantations in the United States have 
been completely cleaned up within the past eight years by the 
methods now being followed, and it is believed that the remaining 
infested groves can be similarly cleaned up within the next few 
years. 
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The Parlatoria scale is so destructive to the date palm that the 
experts of the Bureau of Plant Industry and all others who have 
studied the matter agree that dates can not be grown in this country 
profitably unless the Parlatoria scale is completely eradicated. The 
whole future of this promising industry, which is so admirably 
adapted to the irrigated valleys of the Southwest, is therefore tied 
up with the suecess of the Parlatoria eradication work. Several 
million dollars have already been invested in date culture and the 
industry is a rapidly growing one. 

During the past year a very efficient corps of date-scale inspectors 
has been trained, and rapid progress is being made in the work of eradi- 
cation of the scale. The State and county officers of California 
and Arizona have given most thoroughgoing cooperation in this 
campaign of eradication. 


THE PINE BLISTER RUST. 


The Federal quarantines on account of this disease are being 
administered in cooperation with the Bureau of Plant Industry. 
The important development in the white pine blister rust situation 
was the discovery in the fall of 1921 of the establishment of this 
disease in southwestern British Columbia and in the Puget Sound 
region of Washington. The department, in cooperation with State 
and Canadian authorities, took prompt action to determine the ex- 
tent of the infected area and to control or eradicate this new outbreak. 
The condition of the infected pines indicates that the disease must 
have been present in British Columbia as early as 1911. The infee- 
tion is widely distributed on native western white pine and cultivated 
black currants in British Columbia, the most important location 
being at Revelstone, about 120 miles north of Idaho. This year 
cultivated black currants infected with the rust have been found 
in Washington in the counties of Whatcom, San Juan, Skagit, Island, 
Clallam, Pacific, and a single infected planted pine (Pinus monticola) 
was found at Blaine, Wash. In 1921 two small pines infected with 
blister rust were found in a nursery at Mount Vernon, Wash. 

A Federal quarantine was established, coinciding with the Wash- 
ington State quarantine and including the known infected area, to 
prevent the movement of five-leafed pines, currant and goodyear 
plants out of that portion of Washington lying west of the summit 
of the Cascade Mountains. * 

As to the eastern areas of blister rust invasion, Federal Quarantine 
No. 26, which prohibits the movement of blister rust host plants 
from States east of and including Minnesota, Lowa, Missouri, Arkan- 
sas, and Louisiana interstate to points west of the quarAanne line, 
has been continued to prevent the introduction and spread of the 
disease into uninfected regions. In the enforcement of this quaran- 
tine 70,180 shipments of nursery stock were examined for blister 
rust host plants during the past year. There were intercepted 135 
shipments in violation of the quarantine, 93 per cent of which were 


1 Owing to a recent change in the Washington State blister rust quarantine, it has become necessary 
to extend the Federal quarantine to the entire State of Washington, instead of only that portion of the 
State west of the summit of the Cascades. 
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returned to the consignor and the remainder disposed of by consignee 
or State officials. The number of violations by nurserymen was 
reduced from 81 per cent in the spring of 1921 to 50 per cent in the 
spring of 1922. The increasing effectiveness of the quarantine is 
shown by this marked reduction in the number of violations by 
nurserymen. Practically all violations by nurserymen are found to 
result from neglect or carelessness on the part of nursery employees. 
This condition has been corrected through improved methods when 
brought to the attention of nurserymen. Violations by individuals 
not in the nursery business are invariably committed through lack 
of knowledge of quarantine regulations. In conducting quarantine 
inspection work the department has received excellent cooperation 
from the Post Office Department, common carriers, nurserymen, 
and State officials. 

THE POTATO WART. 


The European potato wart is still restricted in the United States 
to about 800 gardens situated entirely in mining villages in Pennsyl- 
vania, West Virginia, and Maryland. Nearly all standard American 
potato varieties have been tested for reaction to wart and many 
immune varieties have been determined, so that this disease does 
not now have the menace to this country which it originally had. 
In the invaded districts these immune varieties are now for the 
most part being grown under regulations enforced by the States 
concerned and the danger from these districts is thus being very 
greatly minimized. 

A large volume of work has been accomplished in a study of this 
disease both from the technical standpoint of the disease itself and 
its control and also the determination of the reaction of varieties 
of potatoes to it as to immunity. It is proposed, after this year, 
to discontinue much of the research work which has hitherto been 
carried out by the board in cooperation with the Bureau of Plant 
Industry. An appropriation for the board for the next fiscal year 
has been asked for of only $5,000 for cooperation in quarantine 
work and for some essential survey work. It is understood that the 
Bureau of Plant Industry will continue such technical research work 
in connection with the disease as may be necessary. 

The board does not feel, however, that the time has come when it 
is either necessary or desirable to open the ports of the United States 
to the importation of foreign potatoes from countries known to be 
invaded by this disease. Such action would probably result in the 
extension of this disease to practically all the potato regions in the 
United States, and might very shortly involve a very serious conse- 

uence where the nonimmune rural-group varieties are the main 


ependence. 
MISCELLANEOUS QUARANTINES. 


The citrus canker and various diseases of small grains are subject 
to foreign quarantines promulgated by the board. The local or do- 
mestic control of these diseases is carried out by the Bureau of Plant 
Industry in cooperation with the board. 
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THE NURSERY STOCK, PLANT, AND SEED QUARANTINE. 


CONFERENCE OF MAY 15, 1922. 


Quarantine No. 37, regulating and conditioning the entry of for- 
eign plants and seeds for propagation, has been in force for over three 
years, and while in its main features it has been recognized and 
accepted as necessary for the protection of the country from the 
entry of new pests, there have been objections to certain phases of the 
quarantine from time to time on the part of certain interests and 
individuals. To give opportunity for a full and free discussion of 
the whole subject of quarantine No. 37 a conference was called at 
Washington for May 15. This conference was largely attended, both 
by representatives of the various trade associations, the important 
horticultural and agricultural societies and associations, national 
and regional, and State horticultural, agricultural, and quarantine 
officials. There were also in attendance numerous individuals inter- 
ested in the horticultural trades involved; also foreign delegates 
representing England, Holland, Belgium, and France. 

It is believed that a better understanding of the need of safeguard- 
ing the country against the possible introduction of destructive pests 
and diseases has resulted from this conference, and also that it has 
cleared up a good many of the prejudices and mistaken ideas that 
existed concerning quarantine No. 37 and its operation. 

At the conclusion of the conference provision was made by the 
department to take up certain special subjects which needed more 
intimate discussion at some time convenient to the department and 
the interests involved. Among the subjects to be thus considered 
are the questions of bulb importations and possibly orchids and certain 
classes of florist and nursery stock. 

No plants or classes of plants are specifically excluded by quaran- 
tine No. 37. On the other hand, the quarantine makes provision 
for the entry of any plants for which a real horticultural or experi- 
mental need can be shown, and under it very large importations of 
what are often styled ‘ prohibited plants” are being constantly made. 
(See records of importations of nursery stock plants and seeds, p. 17). 

The records in the possession of the department fully demonstrate 
that any importation of any class of plants is attended with greater 
or less risk of bringing in new enemies in spite of all safeguards of 
inspection and ‘disinfection. The protection which the country 
needs and demands therefore involves the exclusion of all stock not 
absolutely essential to the horticultural, floricultural, and forestry 
needs of the United States, and that is just what quarantine No. 37 
attempts to do and must do if it is to be of any real service in exclud- 
ing plant pests. 

In this connection it is perhaps proper to point out that in connec- 
tion with the importations which were permitted during the fiscal 
year 1922 there were intercepted upward of 500 different species of 
insect pests and also a considerable number of plant diseases. As a 
single example, in connection with importations in 1921 of fruit and 
rose seedlings from France, no less than 182 brown-tail moth nests 
were intercepted, distributed among some 41 different shipments. 
That this represents a growing carelessness on the part of the French 
exporter is indicated by the fact that in the nine preceding years only 
63 such nests were found altogether. This alarming state of affairs 
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led to emphatic warnings being given to the French exporters and 
inspection authorities, with the result that so far this vear there has 
been a very marked improvement, only two such nests having so far 
been taken. There was, however, a decided increase in pests of 
other kinds and many of them important pests new to this country. 


CERTAIN MAIL ENTRY OF PLANTS NOW PERMITTED. 


The importation by mail has hitherto been prohibited of plants 
and seeds for propagation, except field, vegetable, and flower seeds 
and importations made by or for the Department of Agriculture. 
Inasmuch as importations made by special permit under regulation 
14, quarantine No. 37, are required to be addressed to the Federal 
Horticultural Board, United States Department of Agriculture, and 
are under complete control of the department until they are passed 
and distributed to ultimate destination, they can properly be con- 
sidered as complying with the post-office order limiting mail importa- 
tions of plants other than as indicated to those addressed to and 
intended for this department. By arrangement with the customs 
service and the Post Office Department, importation through the 
mails of special permit material is authorized when warranted by the 
nature and amount of the proposed shipment. 


HORTICULTURIST ADDED TO BOARD’S STAFF. 


In connection with all requests for special permits under regulation 
14 for the importation of new varieties of plants and necessary prop- 
apatite stock, the board has adopted the policy from the beginning 
of issuing such permits only on the recommendation and advice of 
the experts of the Bureau of Plant Industry as approved by the chief 
of that bureau. The burden of this work has been rather heavy, and 
as a means of facilitating the examinations and lessening the bureau’s 
work, the board had added to its staff Prof. David Lumsden, a hor- 
ticulturist of wide professional and practical experience. 

There have been issued during the year anumber of circulars giving 
explanation of the provisions for plant entry under quarantine No. 
37. These have been distributed to all parties in interest. 


RECORD OF ENTRY OF RESTRICTED PLANTS AND PLANT PRODUCTS. 


Under various foreign quarantines the entry of certain plants and 
plant products is restricted and made subject to inspection, and, if 
necessary, disinfection as a condition of entry. These include cotton, 
cotton waste, cotton wrappings, and cottonseed products for the 
purpose of excluding the pink bollworm and other dangerous cotton 
pests; nursery stock, plants, and seeds for propagation for the pur- 
pose of excluding miscellaneous foreign pests—insect and disease; also 
potatoes from various foreign countries for the purpose of excluding 
potato diseases and insect pests; and various fruits and grains. The 
records of the importations of the more important of these subjects 
are indicated in the following discussion and tables: 

COTTON, COTTON WASTE, COTTON BAGGING, AND COTTONSEED PRODUCTS 

IMPORTATIONS. 

Except as noted below, disinfection is a condition of entry of all 
cotton, and entry is restricted to Boston, New York, San Francisco, 
and Seattle. Disinfection plants under private ownership and man- 
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agement, but under the supervision of Federal inspectors, are located 
at those ports. 

Returned American cotton in original containers originating out- 
side of the areas in New Mexico, Texas, and Louisiana quarantined 
on account of the pink bollworm, and cotton grown in the Imperial 
Valley, Lower California, Mexico, may enter without disinfection. 
The entry of unrestricted American cotton is permitted at all ports 
where the board maintains inspection service. Entry of cotton from 
the Imperial Valley is restricted to Calexico. 

Cotton waste is classified as restricted and unrestricted. The 
former is waste which has not been manufactured or processed so as to 
have eliminated all seed. Disinfection of such waste is therefore a 
condition of entry, and entry is permitted at the ports of Boston, 
New York, San Francisco, and Seattle only. Unrestricted waste 
contains no seed and its entry is permitted at all ports where the 
board has inspectors, viz, at Philadelphia, Baltimore, New Orleans, 
and Portland, Oreg., in addition to the ports mentioned. 

Bagging or other fabrics of the kinds ordinarily employed in 
wrapping cotton is also classified as restricted and unrestricted. 
Unrestricted bagging is (1) bagging which has not been previously 
used as cotton wrappers or containers and (2) American cotton 
bagging commonly known as coarse gunny which has been used to 
cover only cotton grown in the United States. Such material may 
enter at the following ports: Boston, New York, Philadelphia, 
Baltimore, Norfolk, Charleston, New Orleans, Portland, San Fran- 
cisco, and Seattle. Under special arrangements with the collectors 
of customs at Detroit and Port Huron entry of unrestricted bagging 
not previously used as cotton wrappers is permitted at those ports. 
Material not falling under the classes enumerated is referred to as 
restricted. Permits for the entry of restricted bagging are issued 
for the ports of Boston, New York, Philadelphia, Baltimore, Port- 
land, San Francisco, and Seattle. Disinfection is a condition of 
entry of restricted bagging. Disinfection may be accomplished at 
the disinfection plants above referred to or in process of manu- 
facture approved by the board. 

Cotton fe been under restriction since 1915—seven years. The 
importations of cotton for this year (1921-22), 386,303 bales, exceed 
last year’s imports by 165,000 bales and are the second largest made in 
any fiscal year since that date. They are exceeded by those made 
in 1919-20 only. (See tables below.) The totals of the importa- 
tions during the last seven years are as follows: 


1918-19...| 179, 537 


| Year. | Bales. } Year. | Bales. 
1915-16...) 316,260 || 1919-20.....| 595, 765 
1916-17...) 216,337 || 1920-21... .. 221, 303 
| 1917-18..,; 195,723 || 1921-22... 336, 303 


—_ 


It is interesting to note that the importations of Brazilian cotton 
in 1921-22 are more than double the largest previous imports from 
Brazil. The imports of Egyptian cotton are the third largest since 
the cotton records have been kept. The same is true of Haitian 
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cotton, while imports from India for the past year show the second 
largest importations from that country. Peru has entered 101,132 
bales, the largest number recorded from Peru. The importations of 
returned American cotton exceed last year by approximately 8,000 
bales, 16,405 bales having been entered. The majority of the 
returned American cotton has come from Germany. 

The importations of waste show a decrease of about 14,000 bales 
in last year’s importations. However, they fall short of the largest 
annual importation by about 19,000 bales only. ; 

The importations of bagging, totaling 65,714 bales, bring this 
year’s bagging imports to third place in size of annual importations 
of that commodity. They show a decrease from last year’s im- 
portations of about 8,000. The largest importations of bagging 
were made in 1919-20, when 163,383 bales were entered. Such 
bagging was, however, an accumulation of that material gathered 
during the period of the war. 

Cottonseed products, including cottonseed oil, are prohibited from 
Mexico except when they originate in mills in the Laguna district. 
Cottonseed products, except oil, from all foreign countries are under 
restriction. Cottonseed products entered during this year show a 
decrease from the importations of last year. The decrease is par- 
ticularly noticeable in importations through the port of San Fran- 
cisco and Eagle Pass. 

During the year, 1,309 permits to import cotton, etc., were issued 
and 184 mills were licensed to use such cotton. 

The accompanying tables indicate, respectively, the importations 
of cotton, cotton waste, bagging, cotton seed, seed cotton, and 
cottonseed products during the fiscal year. 


Imports of ginned cotton, by country of origin and port of entry, 1921-22 (bales). 


| | 
satay.| New| nro | wer. [Phila-, Port |4... | St. | San] Sa- 
Country of origin. he Palex| Or- Ho) Ae del- | Hu- Figs Al- | Fran-| van- por Total. 
: * }leans.| ay *|phia. ron. | ore bans.’ cisco.| nah. : 
| 
PLT AD —— Ali -| \— tu 
Brazil..... Bees rie te ee Be eal 1740, 366). 2. [22 2. atee | Tae eset ceed tare ee 11, 366 
British West In- : | | 
eae ee [ene eee Pope ee fis a) eae ey flap nt (ease bee a alee uae eee | eoceers tenes 1,335 
Ching Ao. tS 37300) eee S3| Go tk 11 SOUL Sse AE ES [E35 SES Se 500).-.--. 541) 15, 662 
Colombes Se alas eles eles GF) - 25 clock poate | ee See Bele Banat 
Dutch East In- 
IOS <5. eae | ce ck Hace pag lds ers. | 930). isd cf) ete dt Se | ee 930 
WM CUAGOMS 2 22 sae ne le oe coh ome nn eve cos RR |e aii ep nit Soh egal IW rola 3 Te coteal cress 
Meynt-cisrit. f! 140, 416)... Nite 353 22: 04al ons oe Be ene = cei Nea ee ed ene 162, 460 
Haitin ss .2c.e4|0 Be aa Ate rie NE Rb cP Bepeene paeee eee |ememinnl ieee Mae Sele er ale. oc 8, 872 
Wrnidiseses. cathe 5) 806)Sase5-= \eeEy! aa he” Co) Eee (a ae (OD ht RY Eo ee oe 13, 022 
MGXICG= a2 ote Neco 9 54, 146]...... ls ste aco Sie eee td od Sere beracio | eee ee es Sete Eee | See eee 54, 146 
GNU Sees oss DT SO0|Reeee es | eaten QT, 832) coca oleate lone ee eee eee een ere eee 101, 132 
IPOTEOPRICOs fe colee cae ele, eee ee 764) ew See Sele eee Ee) seen el eer nen ees 764 
Santo Domingo::|5... -2-]:.-1 22aheaes| bE! aa (Pe he || ae el ee he ease aeen 134 
Union of South | 
ATIC Santee [tec s eel etal see Teeesiecleca ano) se see | Seer | saeees Seceae eee eae 7 
United States....} 13,195]....... | 1,339) 1, 055) 200 194 1 62 100, 2 7AM SSeS 16, 405 
Totalo22 166, 017)! 54, 146) 1, 339/162, 943| 200 194, 1 62 100) 503 257 541/386, 303 
a a a ae ee i I i ye ee 


Includes 9,731 bales unginned cotton from Imperial Valley, Lower California, Mexico. 
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Imports of cotton waste, by country of origin and port of entry, 1921-22 (bales). 


] 
New —| Phila- | Port- | san 


| oss 
Country of origin. Boston. | Detroit. York. |delphia.| land Fran- | Seattle. | Total. 
| | : ats 


Spain 


1, 574 267 | 105; 1,496 | 22,418 
: 


Imports of cotton bagging, by country of origin and port of entry, 1921-22 (bales). 


| gill | : | 
Country of origin. | Bale j Charles. New, | New «|v ortotk.| nila | 


Boston. Orleans.) York. 


Ce Sedan ca, eke Sacha he Be 
2,887 | 338 
wae eww ewe jew were wee eee et eeeee 
tte ee 
6,363 | 11,008 
BABA: fice te af ha oe 
2,706 | 1,387 
2; 603 90 
DRT | 30 yes |e dare See 


19,188 | 12, 823 


Imports of cotton seed, seed cotton, and cottonseed products, 1921-22 (tons). 


Port of entry. Seed Cotton  Cotton- | Cotton- 


| cotton. seed. seed cake.|seed meal. 

ESS eieleais ale aiasis winic we 6 ae ORE ewe ee eee eh oes ans Salsas a ees See es 985 6 
(32990), . ‘252351. |. se oS. cl ads cee 

Pele ANS Pe Nelsen as AU one wits oleae ot tere 1,320. 5 oas<2enss 

ai walnie Re Alaa Ge oer ae 74 fl MR 2 Fe sedt 

AS Os A een nl ae ee 440 

att Ccmeir es hao aCe ike aaa a ae eet oe occ en aati east ass sane ecee cee ) eee ee 
17,299) 25,351 2, 661 446 


1 Shown in cotton tables as 9,731 bales of unginned cotton. 


IMPORTATIONS OF NURSERY STOCK, PLANTS, AND SEEDS. 


Under regulation 3 of quarantine No. 37, certain important classes 
of plants are open to unlimited importation under continuing per- 
mits, upward of 5,000 of which have already been issued. The three 
tables following give a record of the importations under this regula- 
tion during the fiscal year 1922, representing respectively the im- 
portations of fruit, rose, and nut stocks; bulbs and tree seeds. 
Under regulation 2 of the quarantine, field, vegetable, and flower 
seeds, as well as all fruits, vegetables, cereals, and other plant 
products imported for medicinal, food, or manufacturing purposes, 
are free from all restrictions, even the taking out of a permit, and 
hence no records of the importations of these classes of seeds and 
plant products are collected by the board. 
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Importation of frwit, rose, and nut stocks ( figures indicate number of plants). 


. Country of origin. 
| | 
Kind of stocks. > | | Lux-} x Q Total. 
Bel- | n..;.. Eng- mene Hol- Ire- | 7;. ~ | Nor- | Scot- 
gium. Cuba.| jand. France. | land. | land. | Italy. ie way. | land. 
y { | 8: 
Fruit: | 
ADDON. foe set occas] is eicretete 150| 3, 983,150) 298, 650)....... 200 300| Seo oe | tc ceee eee 4, 572, 250 
Wherry eet een | eee | ag late 8-014, 500] 671,.000h ste cae teen eee eae 8, 685, 500 
GUAPO ee seal cee ela 12 GS GEGes oss. 222 lecencee Joie iste’. 2 ols sess | teen laeeeere 65, 322 
BEARS. rea s| ma sce here cl eee 2,627,041) 68, 500)....... 417, 400(9.. Soe seen eee 2, 812) 941 
Pineapple... .|...... efi eft) ee ee eae ar lease lis avsteverake l= spades al cistern 174, 600 
"2 Ao hts Re es pee Fa Se la 2,460,700} 81, 000|....... 487, 500). ..... DOS ossee 3, 029, 250 
Ouincese. 2 4c2.c|2 seedless eo 921, 300) 305.520}... =. ell LOOT Se son ee oe omen 962, 975 
Notspecified:| 32... lt-eesee lesen | Te OGD Cee ee ee leeieeee eee [letcrateta = | orctore stall esc toy ae 7, 
Roses. 25 35) 2; 050)22.2 << 6 1, 871, 600) 2, 432, 040|2, 325, 933,100, 000... ... DOU eeeaee 40,000 6, 772,123 
Nut: | | 
(hestnwts el bce oe eee (P0010) Bees 5a BEES =) SE ses sae Rea al Lae abe 6, 000 
Walnuts ese) ele ee hk 14 000) 25-5 --52-|oa eee IRS cm 2 Spall Sisreaets | Se ee | 14,000 
Wopspecified oe cb ot pccse-elancceare 12; ae SSeS e Sul] ashe, Seats See eperal ce rare eae eee alee ee 12, 400 
Total num-) | 
ber of | | | 
stocks.. |2, 050 174, 600 1, 871, 762/20, 543, 4413, 475, 608100, 000 906, 350) 500 50/40, 000/27, 114, 361 
Importation of bulbs (figures indicate number of bulbs). 
Nl ia l 
Boe of | Crocus. | Hyacinth.| Lily. | e walley. | Narcissus.| Tulip. Geis Total. 
Wirores Pee | aot a otter 19,000) SAH.3...22--clls cas hes 19,000 
BerMNds ser cease ee Gril 479! 030 esa ane tee \ 250 | 179, 286 
PWR, Stee, oc ee, AO DBO APM EAs. Loc 1, 000, 515 1, 003, 035 
Breland: 40.|oc2ccc-o 75) | OATS BOG {| Foss nod 325, 610 339, 024 
France....... Sas ope 1,070°210 |) (816,057)|20.2... 5.20 | 40, 552, 251 | 42,311, 108 
Germany-<152|222 82 eae Soe 22 eee melts one }-125628, 700 Wit. Seti oS | 00:4). se aeeee 12, 628, 750 
Holland.....- 6, 319, 082 | 23,730,195 | 159,678 | 2,322,470 | 35,014, 752 | 64, 769,667 | 70, 750 | 132,386,594 
=: 5 eae eta (eed | 7,750] ~~ 250A Saeki 28 1-4 on 95, DEQ wl ko sarki = Se 385, 524 
SApad oes hate Benes ee Ts2319045 || NSLS. < Se IS19205 ||... PEE clone rner 7, 233, 865 
Total. . 6,319,082 24,808, 236 |8, 219,460 | 14,951,170 | 77,270,548 | 64, 846,940 | 70,750 | 196, 486, 186 
Importation of tree seeds ( figures indicate number of pounds). 
| ° 
| | Nuts Orne | Per- 
Country of origin. Apple. |Cherry.. and | and | Feat: | sim- | Plum.|Quince.|Rose., Total 
palm. gree mon. 
: Z| Seca eee 
| 
Melastwalias «27552 Fe. this bos als =. cel See ose | 57, 801 | 24. | << cssl se peney sates aaleeee eee ee 57, 925 
Wreistrie cies oso. ceeee | oe cane me OOOO eee oe eRe s 262s cemeees 200i | beeen ae 100} 4,928 
33: V7] EE eee Cees ee ree ae D276 5) sacs ost |oisngensloeeree| aaeeaas leet eee centers 1,276 
Rmipiahi Guiana... 4-feee dl 5 coast ae: Fs aes foen cues PAREN DSRS IS TERS a ise c 304 
pees RNs SU Cees ees |esee een lo eet meee oa ag | 120 ih\5.3\-jcc'5|-e-eellaeecsee Ce eee ee Eee 120 
OVLOM oS Scinc tec cca = seen See scsce asec 15 [i shaves s|eews.e.c2|s cone lee sesee peeneeal eee 5 
Giles 10. ade ae Psst eake Fite tae Rie elec ae 5 
(C1110) een es aU Beer ooeeae es ees UE See Beers eeeeee saeertc aasesecdlccsorc 105 
C1 Ee ee a re fi eesersce| 7 aate 5 a a ir 1004 ee ee 744 
Worielan ds sees c= cee epee ee ee eens 3830's eee ae es Bae jc Eb S| Bimidpasers Be lees eee Sey ree oe 380 
MANGO son) es. enccaaeee 30,252} 3,'337 44 | 5,749 BT ee 4, 569 8 53 | 44,491 
Germanys)... <<a. SAIS cee 110 166 | 2,893 Gigli zee 110 Wesceess-|oi5..2 3, 284 
18 UG) Eh Ieee Se tan eel SO Dm Iie Nc ready | eee eae | a aes] eee eee ee 80 
Pond unisss ue see See [is oer 150i| soe ee [eta See [eo a ee 150 
1S Ket ets oe ge a AS SS 1A) 100 222 ee oe hides Duly Iseoee ce [Ete oe SOON Jan 409 
Japan: ssi isrsi Po elebcece: 4).2,102; 5,585 4 2, 907-). 143:]. ..308 J..-.oce. 760 | 11,759 
POlsridtete sabe eee ee eles aoe [eeatin | ee a O83) |eeeenes BREA Fgeee 8 ate deertl ecoce 983 
Binet Sita. se SES eae RYE Bete pere es tte as cae feged ED Ay iver echeyyse: 375 
Sp AinE Sree es tc Mea |) ere ah Smo toluene Ti eae tb ie seal Mabe hae 304 
PW OU GI eee serene cc teens eel ae eee ane SHIRE “ORF: D5 Se. | Sota) Seber seen tateel EeRe se 25 
West Indies. .....2. 2.22... eet aleeE acts | s-ldOQ | Sod 2eae |e ater feo Peels - alee -cened paged 1, 100 
Motaltsisa..toerce os 30, 252 5, 101 | 64, 177 19, 164 | 3, 463 | 143 | 5,596 8} 913 | 128, 817 


The distribution within the United States of the classes of nursery 
stock recorded in the above tables is indicated in the following table. 


This table is interesting and fairly important as indicating the wide 


distribution of such imported plants and seeds. Under the provi- 
sions of the quarantine, the classes of plants and seeds open to unlim- 


ited introductions go from port of entry directly to t 


e State and 
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place of destination, and the detailed inspection of these shipments 
is, under the provisions of the quarantine and of the plant quaran- 
tine act, carried out by State authority. The responsibility, there- 
fore, for the ultimate passing of this material and the safeguarding 
of it from plant enemies rests with the States concerned. Where 
ae a mere preliminary inspection is made at the port of entry 

y department inspectors to determine compliance of the shipment 
as a whole with the conditions of entry as to kind of stock, certifica- 
tion, freedom from earth, etc. A percentage inspection is, however, 
made of most bulb importations, more particularly for the reason 
that State inspectors as a rule are enabled to follow up the distribu- 
tions of such bulbs to the numerous destination points. 


Distribution, by States, of nursery stock and seeds imported under regular permit ( figu res 
indicate number of cases unless otherwise designated). 


| Seeds (by pounds). 
Fruit | Rose | Nut | 
State. Bulbs. | stocks. | stocks. | stocks. | Nut re 
. Fruit. and and | ose.| Total. 
| | | palm. | tree. 
—_ | | 
| 
AYahams:.)... 2222933. 255k 378 33 ye eee 23 | 452 28) E54 .- 503 
US <a eee ae eee pe ee ee lrtgcgaeee'y- cba are 3 eee sks eae > ey Bh RA Se IS ered eS 
JN iO ieee oe een areas aie ee (BEsccee™ T /..--.--- [ececenma[ecenennnfoae-sefe-sncene 
A¥bansas - teers. Leeprtae2s 100 | 7 DZS eeu PPEs wtih - ce dalek. . 2522 he - acstta bere 
WAIMOTRID: 2.2. acne eee fh 3; Cadel PE ee et eae 337 | 12,801 1,154 50 | 14,342 
Gélerado? i079. SES he 826 f. 30.52 SPI TA. [563 5.206 84 13 38 135 
Gopnachientt « « o.62.4:52 8 hoy if 2,031.5 74 Oye 9 | 1,266 iy Oe 1,326 
WeIwAlee ee eee Orel dace ate eR PSSICC TAA SEEM LO reed Sey oa | Ser 
District of Columbia......-.. iit 2 errr ny Soe eree Abn se1s-.e2 BR8. 2 3.4 83 
Mloridaats 2.522.023. sete. 70 iL BE SS ee |e ese 4,291 1h P+ eS seee 4, 463 
Georrinse 8 een. a aa! Us| eo his thee Pease sete Sale Saas PAD A) TACO) |p coe 1,810 
Wdahorersete: 342-4 2c ohwadsds-t aces 28ulaeseew- [sous . chametedavddos «opal CR Saeco. gteulse bi hae oe ee 
MH OSes co ae eee SS 28, 254 16 685 [eae 100 | 3,964 | 3,430 |..-.-.- 7,494 
LG LE a SNS oe 1,299 31 Tithe erent | Sareea 64 PeBaecon csoce 75 
DETER ON nies a ate 1, 087 122 Tat aa 10,6753|uccehe. Shae 2 11,519 
RAnGaS.6 4. ~ctee ster ~ of oeeae 518 20") ees sacle. Loan ve 19,739 84 US Gases 19,899 
HO CHEUCKV 2 Son's an chs ete nn 799 LDR Se ee WEARERS ESE BAGS | eee ate | iat aria a| eects | rere ees 
LTR ee ee ee DS Bee tee Sens (See eaae| Saserese 192529 eens ae aaa 188 
MIN Gene en ate atne s Oa Neos aeeantnaes eatlesnscoee|siasese>s[deeace os Apeeee le Sel Bee ie = 
Wanyland nt scnccetaean 897 21 3 | at Se 300) |< 2. 2c =e | 95 395 
Massachusetts 22.7: ..2cgseeaa¢ 6, 467 2 OF wiseus 3} 942 490!) 57. 1,444 
Mach irane ss 3.2 ete ows caincine 3, 248 106 is eee 32 90 6 ll Beare 153 
Miimirespta==43 <a 2 re Be Hmeuae Sl BeSCese 1 90 | 1 Jnceee- 92 
MUSSISSID DI v's oes 5 5 <apegeeeetae 1H ES See eS ee eee | 82 | PA yee | 85 
fT ee i ee ST 1.828 32) | ise 2,365 | 234 re ea 2, 642 
Montana 25.5 )s..2 ees 199 rae te 1d ale, Pal EE Bis (Ka )p| epee ogee Be 75 
Neprack a... ji oo os Sak gee a G2 hee ae fie led 10H) ersselFed 000! eee: 1,168 
BGA a Be See ee a 7-8) eet ee |e ead [Stee il (EB Se ath So del ASA RES Be xe 
New Hampshire.............. an Nhs See ae ee ROE | Greene | Ce aa | ae aoe 4 Us| Se eS 310 
New Jersey......... eter Cees f 6,155 | 8 59) |S apie sate 43 | 15,538 639°} 302 | 16,522 
ING WAMGR COS: sores: tee aie etn 117. i, Ses ae ee | Siew rl eR Hd RE eeeOS Resetece Daas ase mesiet 
INGWAOUK. 6 oe soem aa 39, 083 — 565 230 | 7| 4,362 | 8,344 608 | 315) 13,629 
North Carolina..............- 451| 20 fh Sees. cod ee. WC a eae 433 
Norn Dakotas. tere, tenets A ah Yoel | ee Ee oe moni Ne nee | See cease scooters ao maenem as 
| ee Cet ie nade ot le 6,915; 89! 116| 2 4| 1,301 re eae 1,577 
OblanGMa: = che cs 52 ee peace 260 | $7 pas eg | ene ot B45 pa sesate|esceeeclecsaee | 345 
Gregus ba Oe 971 [-..2.2: Dt us et 735 | 7 200 |......| 1,022 
(Pern Syl Wan oo oie 19,699 72. 28 1 | —4,992 | 11,231 | 7,254 13 | 23,490 
Riodeisland:: 5 .5< ss sees ccc: P0650! 55.001 | Fi eee ee ee ee Sip. Bact alates 
South: Carolina 22 scac. san cee 283 |5e25..% [SSS% 25 Sey. Batt OS seees fees =e. - PON es See 2 
Haute Dakota. c2o-= 252 0n.~ | 74 ZA oe Os Geese ocean pce Ut) |[Escoes 10 
WeNWessGOseascaeneescc ease. GUNS 15 Dilr2seecsn| se ecsse. | ~ 420; 300} 100 820 
Texgsictes ast affeerg Ys o4--5- 1,100 , ‘Se (es Seg eS eel ee te 218 PAL | oes 239 
LU i iic Reser ames et 223 PIAS Nee id le Raa Ree me DS SE Sele Se 
WerMNrontet- screc eo Sees oI | sepa fone ete NSE Lose ca [acon | 2eee te 200) ieee 200 
Lier te en se aa | 1,535 | 1} A eae meee aa | BES aimee: 318 
IWaSHINoLONG 2°! s-ncrcecs sone. | 1,184 i te = Sete eee ee 734 $4 | ial Reece 868 
West Virginia..............-- BOBS eases [ei enase eS cae et eee (lg eae 4 
WUASCOTISITE eee sie oe sce | 2,601 | D hl | yt | ae 5 84 | Pee 139 
WE VOHEH pe San eee. 54 eee Se een. ease GEE See Rene, Petit cmer hese rn ric Cera Bis 
Exported by permittees. ..... 350 SoS 1 Rees te coo wets 9G io soss ae sees 990 
_———— { | 
2 10 | Dea am, ee peptone Sapa 141, 113 1, 297 | 23. | 11 | 44,563 | 64,177 | 19,164 | 913 | 128,817 
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The record of entry under special permits of restricted plants 
under reculation 14 for the purpose of keeping the country supplied 
with new varieties and necessary propagating stock and to meet any 
other technical or research need is given in the following table. 
During the fiscal year 1922, 750 such special permits were issued, 
covering the entry of 9,573,199 plants and bulbs. Importations 
have already been made under 518 of these special permits of 3,344,026 
plants and bulbs. In addition to the record for 1922, data for the 
three years during which the quarantine-has been in effect are: 
included. It will be noted that during the three years a total of 
11,344 varieties of plants has been under consideration, of which 
10,115, or 89.1 per cent, have been approved for entry. The dis- 
crepancy between the numbers of plants authorized and the numbers 
imported is due largely to the fact that the permittees have not been 
able to secure abroad the quantities of plants which they have been 
authorized to import. In many instances such permits were reissued 
the year following. In this connection it should be remembered 
that these special permits are issued for new varieties and stock 
unavailable in the United States and the permittees asked for all 
they hoped to get, but.very naturally such material is often limited 
as to quantity in the country of origin. A considerable percentage 
of the permits issued during the last fiscal year have been renewed 
for the present year where the importer was unable to secure: his 
material and make his importations under the original permit. All 
special permits, except for orchids, are terminated at the end of the 
fiscal year (June 30) and reissued if necessary. In the case of orchid 
permits, these are valid through the calendar year. 3 


Special permit importations, fiscal year 1922, with combined totals for 1920, 1921, 
and 1922. 


Fiseal year 1922. Grand totals, 1920, 1921, and 1922. 

Namie: | Permits issued. /Permits imported.| Permits issued. |Permits imported. 
Num- : Nu af ; ‘ ean eee ; 4 : 

ber, | Quantity. er, Quantity. pause Quantity. Num Quantity. 
Gladiol@e= ans sad: ....| 95 | 2,611,259} 62] 1,262,391 | 352 | 18,178,247 | 243 | 7, 657, 605 
Diiling sh es Sc ee | 62 3,209 | 47 1,880 | 143 11,209 | 104 6, 516 
aE - snissloe serenenete ve se eeebe | 7 2; ae mee } 108 6, ee 321 9, 232, 115 189 4, 787, 642 

BS os ee See ee eee a oeeiene | 38e 5} 80 5 4 202 5 y 57 
Other bulbs, rhizomes, and | 3 ; : Se SS ee 
FOOLS 26 cess sane ce eee cl OL | *2,8275405 47 684, 869 | 185 | 3,753,491 | 102 1, 299, 641 
Ormamentals= 322 seo ee | 99 544,747 | 72 487, 851 215 1, 161, 266 123 679, 475 
se Meee actak eae abel cece 84 13, 041 55 7,973 165 57, 674 109 44, 894 
OFCHICS SOs ae ee ee 50 8, 194 44 7,013 142 40, 172 109 18, 108 
Herb plants Po Se eee 112 | 1,106,414 | 53 229,718 | 185 | 1,312, 868 92 370, 122 
Sinn Ee i ge te Se State oe | 9") 2, 547 | 4 156 21 3, 474 if 282 
AN 1) 2:1 lo Rabe i lind fas = are 97573; 199) [zene 3, 344, 026 |...... 34, 291,056 |..-..- 14, 960, 855 

| | 
Summary for the years 1920, 1921, and 1922. 
Ee a ee ee eee ee Eee IO wea CE Ee epee 
Permits issued. Permits imported. 
Fiscal year. 
| Number.} Quantity. | Number.) Quantity. 
| 

1920 eRe ted cert pee ae emer 311 | 10,752, 844 171 3, 484, 195 
LS Bimcieinie si aanictnts sino ais -c nie ROU: ae trae ta ae Oca SEP eee 622 13, 965, 013 411 8, 132, 634 
Ree Rua tcomacaeee eee E A ee eae bad) 750 9, 573, 199 518 3, 344, 026 
rand total=--43-- =. bee vccteucn ane eoneee =| 1,683 | 34, 291, 056 1,100 | 14, 960, 855 
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IMPORTATIONS OF OTHER RESTRICTED PLANT PRODUCTS. 


In addition to the foregoing record of importations of plants and 
plant products for propagation, the board has supervised the importa- 
tion under quarantine of 11 ,951 sacks of potatoes, chiefly from Den- 
mark and Mexico; 40,682 boxes of oranges, chiefly from Japan; 
26,067 barrels of horseradish to insure freedom from earth; 1,741 
bales of brooms and 6,696 bales of broom corn, both of which latter 
have been sterilized with steam. The board has also supervised and 
safeguarded the importation for immediate exportation in bond to 
other countries of considerable quantities of prohibited or restricted 
plants and plant products. 

The enforcement of quarantine No. 49, on account of the black 
fly, has brought under restriction and regulation practically all 
fruit and vegetable importations from Cuba, the Bahamas, Jamaica, 
Canal Zone, Costa Rica, India, Philippine Islands, Ceylon, and 
Java. The records of importations for the year are given in the 
following tables: 


Fruits and vegetables imported under quarantine No. 49 during fiscal year ending June 
30, 1922, by countries of origin. 


| i 
Kind. Bahamas. |Canal Zone. Costa Rica. Cuba. Jamaica. Total. 

| | 
Asvoecadoes-22222-2 52222 crates. . LOM Eats es ieroriwcncets 46,614 12 46, 636 
Bananas soo 22 fete bunches. . 152 331,256 | 3,692, 507 1, 983, 307 | 10, 647,059 16, 654, 281 
Cassava’ Ju. 55.4. 2555 efatess:|'2 cet kececen ss. .ce e a-ee eats ee GUS Ss Ssesehecse 605 
Coconntss 2152. .66. - number... 25,790 | 15, 740, 326 34,110 | 1,660,734 | 16,315,276 | 33, 776, 236 
B Oy 24 0) (25 00 ees ee CTALCS == (os -saaeeone| se ES en] See OZ B008 ec Sastre 52, 856 
Wigs? sss 23s ss 3S5ee (6) chal SAS AO Se ee ot See ae Saal See pee Be Pe boot 592 592 


Grape fruits............. do.... 7 Peis 126 184, 027 2,758 186, 981 


Not specified .......... erates..|...2..22.-.: | BOO 528532 222 ee 823 1 924 
Miscellaneous: 
Feuite. S110. At do...) YT Pee Se Bi 4 | 23) Reals Se MORE 656 


Vegetables.......... dose 37 | DIN. he hea os sabe 245 | 7 316 
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Fruits and vegetables imported under quarantine No. 49 during fiscal year ending June 


30, 1922, by ports of entry. o 
i= | | | | | | 
etal | New : 
ey | Balti- | Sa eevee al , New Phila- | Tam- 
sung. | more, | Bos | West, ‘Miami, iF York, |delphia,) pa, Total. 
| MAAS. Io Bilas d) 28s 1 ABBE la ONT. Ae dae la. 
| | a. 

; Pal a tyre Saray t | =| =| 
Avocadoes...... crates..|é! 2.052. - 5 | 17,881) 10) 13,602 7, 468 2| 7,668 46, 636 
Bananas...... bunches. .|2, 880, 450/1, 705, 101! 3, 148| 42,924) 868,963 8, 377, 5682, 758, 958} 17, 169|16, 654, 281 
Cassava.........crates..|-........ Bedemcaer ages nearest ea | Goa eee 40 605 
Coconuts .... number. .|1, 117,900} 108,300) 1, 264) 37, 790) 263, 200 30, 350, 282|1, 872,500; 15, 000/33, 776, 236 
Bggplants.......crates..|....:...- ferent marsr= Dacor oe | 4,401! AS SEBS | mace sciclecaltoisieer aoe 52, 856 
1S aes Serge He Cs (eae seer eee | 7S a sacs Or Basaseae UE Ee Pea Eee ses ta 592 
Grapefruit. ...... does 333 SSA OL LO eee | 7,485 117, 105 e | ree cts | 186, 981 
Lima beans......- Gov eeleince saan: eatecenes | oe 
Tanagt es. Sst. QO. 32 ss4asae: } 23) 
Malangas........- Oli sai Beaasence Spe aeooue | 
Mammeas.......- GOs 5o-| 2h) rece ee of Soreisi=\h 
Manepes-s.--% - sO Qeeeaher aac 32 Jreeeeee-- | 
ORTASs sc cveecsisiec (6 Ko apa eerie erat hl te 
Onions. ....-.- iy (309... ,aleadeee ce. \ 2tepeagese 
Oranges.........- do....! 1, 471 295! 
Reppers. ...-- <7. QOe ee tic ARSE. tees 
Pineapples. ...... Gord lsas caer 2, 73} 
Plantainss: «..<=-< Diu. cesestsenen s 503} 20, 
Potatoes......... SACKSS SI Sas eae accents | 
Pumpkins... MUMbDEL ss! — sce calcio ccia| 
Sapodillas CKAES ANGST: SE SS asae es} 
Squash, -2scccs ac GOx. eaiiabosise | Saeeweaee teisscraars 
Tomatoes.......- GAA Kone comme) berrtn gee | 
Watermelons. .number.|.........|.-.--..-- 
Not specified. ...crates..|......-.- Vetcanereee 
Miscellaneous: | | 

NTUIGS er a sie CORES Recnemone 4 

Vegetables. ..do....)...-..... | 27 


PORT-INSPECTION SERVICE. 


This service is the first line of defense and represents a very im- 
portant and rapidly growing activity. The enforcement of foreign 

uarantines must primarily be carried out at the ports of entry of 
the United States. It involves the inspection, in cooperation with 
customs officers, of vessels arriving from foreign countries for the 
purpose of excluding plant pests with plant material brought as 
cargo of such vessels or by passengers or crews. In the case of 
Mexico, it involves the control of freight and other traffic between 
that Republic and the United States, and control to a much less 
extent on the Canadian border. 

Two States, California and Florida, on account of their very im- 
portant fruit interests, are giving most valuable cooperation and aid 
in such port-inspection work. The State of California is spending in 
this work approximately $100,000 a year to protect her great fruit 
industry, and by collaboration this department gets the advantage 
of this work at trifling cost. Florida is in a similar status. No other 
States are taking this kind of action, and the protection at the other 
vorts of the United States is practically limited to work of the Federal 
torticultural Board. 

The importance of this work may be illustrated by the following 
typical instance: The examination of the personal baggage of a 
passenger landing at Baltimore from Brazil disclosed in one of his 
boxes some fifty-odd packages of Brazilian cotton seed all infested 
with living pink bollworms. The owner proposed to take the 
material to the cotton section of Mississippi for plata tiais. Had there 
been no inspector at Baltimore, this entry would probably have 
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resulted in the establishment in Mississippi and in the South of the 
worst known enemy of cotton, and would possibly have nullified all 
the effort which has been going on now for several years at great cost 
to control and eradicate this pest in its present rather limited foot- 
hold in Louisiana, Texas, and New Mexico. This is only one illus- 
tration of hundreds during the year of the interception of pests 
threatening many of the major fruit and field crops of the Nation. 
These interceptions have included such important pests as the corn 
borer, citrus canker, pink bollworm, various fruit flies (including the 
Mediterranean), potato weevils, and many others of both known and 
unknown possibilities. A total of 397 different kinds of insect pests 
have been thus intercepted and identified, together with 175 others 
the specific identification of which it has not been possible to make. 
A complete list of the insects intercepted on foreign plants and plant 
products during 1921 is given in the annual letter of idtbresidlbion on 
such interceptions published for that year. 

In connection with this inspection of imported plants and plant 
products it is very important that provision be made for cooperation 
with the Post Office Department for the examination of parcel-post 
packages from abroad. The postal inspectors are not trained to 
make such inspections, and such parcels very frequently have been 
found to contain the very pests which the department is making a 
valiant effort to exclude from this country or exterminate, and inas- 
much as such parcels may go directly to the interior points for cus- 
toms examination and distribution they present an exceptional 
menace. There are some 25 border and interior points hs the 
examination of such parcel-post packages in the United States. 
The board now has inspectors, in connection with other port duties, 
at only 11 of these points. 

Outside of the collaborative service in California and Florida 
referred to above, the port inspection service as now being conducted 
covers particularly the ports of Baltimore, Boston, New Orleans, 
Philadelphia, Portland, and Seattle, and involves the inspection of 
the ocean commerce entering these ports. 

This service is very inadequate and undermanned at all of the 
ports listed and long hours of duty are involved, and even then only 
partial inspection can be made and other important ports are without 
any protection of this sort whatsoever. 

To enable the board to adequately extend and.properly conduct 
this service and to cooperate with the Postal Service at points where 
no department inspectors are now stationed, the board requested an 
increase of $100,000. This sum was looked upon as a minimum, 
but was reduced to $60,000 on the score of economy. Protection 
of this sort is work of a continuing nature and must be carried out 
efficiently and adequately, and is, therefore, on a different basis 
from work which may be postponed or materially reduced to be 
resumed later. In other words, a single introduction such as the 
specific example given above would cost the country hundreds of 
millions of dollars. The likelihood of such introductions can be 
largely eliminated if adequate inspection is made possible. 

ie additional very important feature of the inspection service of 
the board is the inspection at the quarantine house of the department 
of plant materials imported from all quarters of the world under special 
permits, and also the importations of new plants and seeds made by 
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the department. In connection with this work a total of 12,732 
shipments of plants and plant products were examined by the local 
inspection service of the board. Of this number 426 represented 
special plant introduction importations under the provision of 
quarantine No. 37. The others represented departmental importa- 
tions or inspection and certification of bs and plant products of 
domestic origin arriving in or leaving the District of Columbia. 


TERMINAL INSPECTION OF MAIL SHIPMENTS OF PLANTS AND PLANT 
PRODUCTS. 


During the year Utah instituted terminal inspection of mail 
shipments of plants and plant products authorized by the act of March 
4, 1915,- te the terminal inspection stations in California and 
Mississippi were revised. California, Arizona, Montana, Florida, 
Washington, Arkansas, the District of Columbia, Mississippi, and 
the Territory of Hawaii had previously, in the order named, taken 
advantage of the provisions of the act referred to. Such terminal 
inspection is conducted entirely at the expense of the States con- 
cerned and has proved to be an important adjunct to the efforts 
of this board in enforcing its domestic quarantines. 


CONVICTIONS FOR VIOLATIONS OF THE PLANT QUARANTINE ACT. 


During the past year the solicitor of the department reported the 
conviction of 19 shippers for violations of the plant quarantine act, 
14 in regard to the white pine blister rust quarantine, 2 in regard to 
the avocado or alligator pear quarantine, 1 in regard to the sweet 
potato and yam quarantine, 1 in regard to the gipsy moth and brown- 
tail moth quarantine, and 1 in regard to the sugar-cane quarantine 
(foreign). Fines aggregating $437 and costs were imposed. 


NEW AND REVISED PLANT QUARANTINES. 


The following quarantines and other restrictive orders were either 
promulgated or revised since July 1, 1921, to the date of the prepara- 
tion of this report, October 1, 1922: 

Domestic quarantines.—Quarantine No. 51, restricting the move- 
ment from the United States into Hawaii of sugar cane, corn, cotton, 
alfalfa, and fruits of avocado and papaya, promulgated July 22, 1921; 
the Ene bollworm quarantine, revised August 19, 1921, amended 
October 24, 1921, and again revised March 31, 1922; the European 
corn borer quarantine (domestic), revised October 29, 1921, and April 
7, 1922, amended July 28, 1922, and September 2, 1922; the 
European corn borer quarantine (foreign), revised July 8, 1921; the 
gipsy moth and brown-tail moth quarantine, amended December 23, 
1921, and June 15, 1922; the Japanese beetle quarantine, revised 
November 28, 1921; the satin moth quarantine, promulgated 
December 28, 1921; and the white pine blister rust quarantine (cover- 
ing the State of Washington), promulgated March 1, 1922. 

Other restrictive orders.—Regulations governing the importation of 
potatoes into the United States, revised February 28, 1922, and 
amended June 19, 1922. 

A complete list of the current domestic and foreign quarantines 
and other restrictive orders follows: 
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LIST OF CURRENT QUARANTINE AND OTHER RESTRICTIVE ORDERS 


QUARANTINE ORDERS. 


The numbers assigned to these quarantines indicate merely the chronological order 
of issuance of both domestic and foreign quarantines in one numerical series. The 
quarantine numbers missing in this lst are quarantines which have either been 
superseded or revoked. For convenience of reference these quarantines are here 
classified as domestic and foreign. 


DOMESTIC QUARANTINES. 


Date palms.—Quarantine No. 6: Regulates the interstate movement of date palms 
or date-palm offshoots from Riverside County, Calif., east of the San Bernardino 
meridian; Imperial County, Calif.; Yuma, Maricopa, and Pinal Counties, Ariz.; and 
Webb County, Tex.; on account of the Parlatoria scale (Parlatoria blanchardi) and 
the Phoenicococcus scale (Phoenicococcus marlatti). 

Hawaiian fruits —Quarantine No. 13, revised; Prohibits or regulates the importa- 
tions from Hawaii of all fruits or vegetables, in the natural or raw state, on account of 
the Mediterranean fruit fly and the melon fly. 

Sugar cane.—Quarantine No. 16: Prohibits the importation from Hawaii and Porto 
Rico of living canes of sugar cane, or cuttings or parts thereof, on account of certain 
injurious inseets and fungous diseases. 

Five-leafed pines, Ribes and Grossularia.—Quarantine No. 26, as amended: Prohibits 
the interstate movement of five-leafed pines, currant and gooseberry plants from all 
States east of and including the States of Minnesota, Iowa, Missouri, Arkansas, and 
Louisiana to points outside of this area; prohibits further (1) the interstate movement 
of five-leafed pines and black-currant plants to points outside the area comprising the 
States of Maine, New Hampshire, Vermont, Massachusetts, Rhode Island. Connecticut, - 
and New York, and, (2) to protect the State of New York, the movement from the New 
England States, on account of the white-pine blister rust. 

Sweet potato and yam.—Quarantine No. 30: Prohibits the movement from the Terri- 
tories of Hawaii and Porto Rico into or through any other Territory, State, or District 
of the United States of all varieties of sweet potatoes and yams (Jpomoea batatas 
and Dioscorea spp.), regardless of the use for which the same are intended. on account 
of the sweet-potato weevil ( Cylas formicarius) and the sweet-potato scarabee ( Muscepes 
batate). 

Banana plants.—Quarantine No. 32: Prohibits the movement from the Territories 
of Hawaii and Porto Rico into or through any other Territory, State, or District of the 
United States of any species or variety of banana plants (Musa spp.), regardless of the 
use for which the same are intended, on account of two injurious weevils, (Rhabdoc- 
nemis obscurus) and ( Meiamasius hemipterus). 

Black stem rust.—Quarantine No. 38: Prohibits the movement interstate to any 
point outside of the quarantined area of the common barberry and its horticultural 
varieties, as well as certain other species of Berberis and Mahonia, on account of the 
black stem rust of wheat, oats, barley, rye, and many wild and cultivated grasses. 

European corn borer.—Quarantine No. 43 (second revision): Regulates the move- 
Ment interstate to any point outside of the quarantined area of (1) corn and broom 
corn (including all parts of the stalk), all sorghums, sudan grass, celery, green beans 
in the pod, beets with tops, spinach, rhubarb, oat and rye straw as such or when used 
as packing, cut flowers or entire plants of chrysanthemum, aster, cosmos, zinnia, 
hollyhock, and cut flowers or entire plants of gladiolus and dahlia, except the bulbs 
thereof, without stems, from infested areas in Massachusetts and New Hampshire,- 
and (2) corn and broom corn (including all parts of the stalk), all sorghums, and sudan 
grass from infested areas in New York, Pennsylvania, Ohio, and Michigan on account 
of the European corn borer (Pyrausta nubilalis). 

Gipsy moth and brown-tail moth.—Quarantine No. 45, as amended: Regulates the 
movement interstate to any point outside of the quarantined towns and territory, 
or from points in the generally infested area to points in the lightly infested area, 
of stone or quarry products, and of the plants and the plant products listed therein. 
The quarantine covers all the New England States. 

Hawaiian and Porto Rican cotton, cotton seed, and cottonseed products.— Quarantine 
No. 47: Regulates the movement of cotton, cotton seed, and cottonseed products from 
Hawaii and Porto Rico on account of the pink bollworm and the cotton blister mite, 
respectively. 

Japanese beetle.—Quarantine No. 48, revised: Regulates the movement interstate 
to any point outside of certain portions of the counties of Burlington, Gloucester, and 
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Camden, N. J., and certain portions of the counties of Philadelphia, Montgomery, and 
Bucks, Pa., of the following articles from the heavily infested area: (1) Sweet, green, 
or sugar corn, grapes. lettuce, cabbage, and forage crops of all kinds, including hay and 
straw: (2) nursery, ornamental, and greenhouse stock, and all other plants, except bulbs 
and cut flowers; and (3) soil, compost, and manure other than fresh manure; and from 
the lightly infested area, (1) nursery, ornamental, and greenhouse stock and all 
other plants except bulbs and cut flowers; and (2) soil, compost, and manure other 
than fresh manure, on account of the Japanese beetle (Popillia japonica). 

United States quarantined to protect Hawaii.—Quarantine No. 51: Regulates the 
movement from the United States to the Territory of Hawaii, as ships’ stores or as 
baggage or effects of passengers or crews, of sugar cane, corn, cotton, alfalfa, and the 
fruits of the avocado and papaya. 

Pink bollworm.—Quarantine No. 52, with revised rules and regulations: Prohibits 
the interstate movement from the infested and regulated areas of Texas, Louisiana, 
and New Mexico of cotton, including all parts of the plant, seed cotton, cotton lint, 
linters, gin waste, and all other forms of cotton lint, cotton seed, cottonseed hulls, 
cottonseed cake and meal, bagging and other containers of the articles enumerated, 
and also railway cars, boats, and other vehicles which have been used in conveying 
cotton and cotton products grown in the infested districts or which are fouled with 
such products, hay and other farm products, farm household goods, and farm equip- 
ment, except as provided in the rules and regulations supplemental thereto, on account 
of the pink bollworm of cotton (Pectinophora gossypiella Saunders). 

Satin moth.—Quarantine No. 53: Prohibits the interstate movement to points 
outside of the infested areas in New Hampshire and Massachusetts of all species or 
varieties of poplar and willow, on account of the satin moth (Stilpnotia salicis L.). 

White-pine blister rust.—Quarantine No. 54: Prohibits the interstate movement 
from all counties in the State of Washington lying west of the crest of the Cascade 
Mountains of five-leafed pines, currant and gooseberry plants, on account of the white- 
pine blister rust. 


FOREIGN QUARANTINES. s 


Trish potatoes.—Quarantine No. 3: Prohibits the importation of the common 
or Irish potato from Newfoundland; the islands of St. Pierre and Miquelon; Great 
Britain, including ngland, Scotland, Wales, and Ireland; Germany; and Austria- 
Hungary, on account of the disease known as potato wart. 

Mexican fruits.—Quarantine No. 5, as amended: Prohibits the importation of 
oranges, sweet limes, grapefruit, mangoes, achras sapotes, peaches, guavas, and plums 
from the Republic of Mexico, on account of the Mexican fruit fly. 

Five-leafed pines, Ribes and Grossularia.—Quarantine No. 7, as amended: Prohibits 
the importation from each and every country of Kurope and Asia, and from the Domin- 
ion of Canada and Newfoundland, of all five-leafed pines and all species and varieties 
of the genera Ribes and Grossularia, on account of the white-pine blister rust. 

Cotton seed and cottonseed hulls.—Quarantine No. 8, as amended: Prohibits the 
importation from any foreign locality and country, excepting only the locality of the 
Imperial Valley, in the State of Lower California, Mexico, of cotton seed (including 
seed cotton) of all species and varieties, and cottonseed hulls, on account of the pink 
bollworm. Cotton and cotton seed from the Imperial Valley may be entered under 
permit and regulation. 

Seeds of avocado or alligator pear.—Quarantine No, 12: Prohibits the importation 
from Mexico and the countries of Central America oi the seeds of the avocado or 
alligator pear on account of the avocado weevil. 

Sugar cane.—Quarantine No. 15: Prohibits the importation from all foreign coun- 
tries of living canes of sugar cane, or cuttings or parts thereof, on account of certain 
injurious insects and fungous diseases. There are no restrictions on the entry of 
such materials into Hawaii and Porto Rico. 

Citrus nursery stock.—Quarantine No. 19: Prohibits the importation from all 
foreign localities and countries of all citrus nursery stock, including buds, scions, 
and seeds, on account of the citrus canker and other dangerous citrus diseases. The 
term “‘citrus,’’ as used in this quarantine, includes all plants belonging to the sub- 
family or tribe Citratae. 

European Pines.—Quarantine No. 20: Prohibits, on account of the European 
pine-shoot moth (vetria buoliana), the importation from all European countries 
and localities of all pines not already excluded by Quarantine No. 7. 

Indian corn or maize and related plants—Quarantine No. 24, as amended: Prohibits 
the importation from southeastern Asia (including India, Siam, Indo-China, and 
China), Malayan Archipelago, Australia, New Zealand, Oceania, Philippine Islands, 
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Formosa, Japan, and adjacent islands, in the raw or unmanufactured state, of seed 
and all other portions of Indian corn or maize (Zea mays L.), and the closely related 
plants, including all species of Teosinte (Huchlaena), Job’s tears (Coir), Polytoca, 
Chionachne, and Sclerachne, on account of the downy mildews and Physoderma diseases 
of Indian corn, except that Indian corn or maize may be imported under permit 
and upon compliance with the conditions prescribed in the regulations of the Secretary 
of Agriculture. 

Citrus fruit.—Quarantine No. 28: Prohibits the importation from eastern and 
southeastern Asia (including India, Siam, Indo-China, and China), the Malayan 
Archipelago, the Philippine Islands, Oceania (except Australia, Tasmania, and 
New Zealand), Japan (including Formosa and other islands adjacent to Japan), and 
the Union of South Africa, of all species and varieties of citrus fruits, on account of 
the citrus canker, except that oranges of the mandarin class (including satsuma and 
tangerine varieties) may be imported under permit and upon compliance with the 
conditions prescribed in the regulations of the Secretary of Agriculture. 

Sweet potato and yam.—Quaratine No. 29: Prohibits the importation for any purpose 
of any variety of sweet potatoes or yams (Jpomoea batatas and Dioscorea spp.) trom all 
foreign countries and localities, on account of the sweet-potato weevils (Cylas spp.) 
and the sweet-potato scarabee (Euscepes batatae). 

Banana plants.—Quarantine No. 31: Prohibits the importation for any purpose 
of any species or variety of banana plants (Musa spp.), or portions thereof, from all 
foreign countries and localities, on account of the banana-root borer (Cosmopolites 
sordidus). No restrictions are placed on the importation of the fruit of the banana. 

Bamboo.—Quarantine No 34: Prohibits the importation for any purpose of any 
variety of bamboo seed, plants, or cuttings thereof capable of propagation, including 
all genera and species of the tribe Bambuseae, from all foreign countries and localities, 
on account of dangerous plant diseases, including the bamboo smut ( Ustilago 
shiraiana). This quarantine order does not apply to bamboo timber consisting of the 
mature dried culms or canes which are imported for fishing rods, furniture making, or 
other purposes, or to any kind of article manufactured from bamboo or to bamboo 
shoots cooked or otherwise preserved. 

Nursery stock, plants, and seeds.—Quarantine No. 37, with regulations, revised: 
Prohibits the importation of nursery stock and other plants and seeds from all foreign 
countries and localities, on account of certain injurious insects and fungous diseases, 
except as provided in the regulations. Under this quarantine the following plants 
and plant products may be imported without restriction: Fruits, vegetables, cereals, 
and other plant products imported for medicinal, food, or manufacturing purposes 
and field, vegetable, and flower seeds. The entry of the following plants is permitted 
under permit: Lily bulbs, lily of the valley, narcissus, hyacinths, tulips, and crocus; 
stocks, cuttings, scions, and buds of fruits; rose stocks, including manetti, multiflora, 
brier rose, and rosa rugosa; nuts, including palm seeds, seeds of fruit,*forest, ornamental, 
and shade trees; seeds of deciduous and evergreen ornamental shrubs, and seeds of 
hardy perennial plants. 

Provision is also made for the issuance of special permits under safeguards to be 
prescribed in such permits for the entry in limited quantities of nursery stock and 
other plants and seeds not covered in the preceding lists for the purpose of keeping 
the country supplied with new varieties and necessary propagating stock. 

Flag smut and take-all.—Quarantine No. 39, with regulations: Prohibits the importa- 
tion of seed or paddy rice from Australia, India, Japan, Italy, France, Germany, 
Belgium, Great Britain, Ireland, and Brazil on account of two dangerous plant diseases 
known as flag smut ( Urocystis tritici) and take-all (Ophiobolus graminis). Wheat, oats, 
barley, and rye may be imported from the countries named only under permit and 
upon compliance with the conditions prescribed in the regulations of the Secretary 
of Agriculture. 

European corn borer.—Quarantine No. 41, with regulations, revised: Prohibits the 
importation of the stalk and all other parts, whether used for packing or other purposes, 
in the raw or unmanufactured state, of Indian corn or maize, broom corn, sweet 
sorghums, grain sorghums, Sudan grass, Johnson grass, sugar cane, pearl millet, napier 
grass, teosinte, and Job’s tears, from all foreign countries and localities, except as 
provided in the rules and regulations supplemental thereto, on account of the European 
corn borer (Pyraus'a nubilalis) and other dangerous insects and plant diseases. __ 

Merican corn.—Quarantine No. 42, with regulations: Prohibits the importation 
of Indian corn or maize from Mexico, except as provided in the rules and regulations 
supplemental thereto, on account of the contamination of such corn with cotton seed 
more or less infested with the pink bollworm. ee ; 

Stocks, cuttings, scions, and buds of fruits.—Quarantine No. 44: Prohibits the im- 
portation of stocks, cuttings, scions, and buds of fruits from Asia, Japan, Philippine 
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Islands. and Oceania (including Australia and New Zealand) on account of dangerous 
plant diseases, including Japanese apple cankers, blister blight, and rusts, and injuri- 
ous insect pests, including the oriental fruit moth, the pear fruit borer, the apple 
moth, ete. 

Citrus black fly.—Quarantine No. 49, with regulations: Prohibits the importation 
of fruits and vegetables, and of plants or portions of plants used as packing material 
in connection with shipments of such fruits and vegetables, or otherwise, from Cuba, 
the Bahamas, Jamaica, Canal Zone, Costa Rica, India, Philippine Islands, Ceylon, 
and Java, except as provided in the rules and regulations supplemental thereto, on 
account of the citrus black fly (Aleurocanthus woglumi). 


OTHER RESTRICTIVE ORDERS. 


The regulation of the entry of nursery stock from foreign countries into the United 
States was specifically provided for in the plant quarantine act. The act further 
provides for the similar regulation of any other class of plants or plant products when 
the need therefor shall be determined. The entry of the plants and plant products 
listed below has been brought under such regulation: 

Nursery stock.—The conditions governing the entry of nursery stock and other 
plants and seeds from all foreign countries and localities are indicated above under 
“Foreign quarantines.’’ (See quarantine No. 37, revised.) 

Trish potatoes.—The importation of Irish potatoes is prohibited altogether from the 
countries enumerated in the potato quarantine. Potatoes may be admitted from 
other foreign countries under permit and in accordance with the provisions of the 
regulations issued under order of December 22, 1913, bringing the entry of potatoes 
under restriction on account of injurious potato diseases and insect pests. Importa- 
tion of potatoes is now authorized from the following countries: Denmark, Cuba, 
Bermuda, and the Dominion of Canada: also from the States of Chihuahua and Sonora, 
and the Imperial Valley in Lower California, Mexico. The regulations issued under 
this order have been amended so as to permit, free of any restrictions whatsoever 
under the plant quarantine act, the importation of potatoes from any foreign country 
into the Territories of Porto Rico and Hawaii for local use only and from the Dominion 
of Canada and Bermuda into the United States or any of its Territories or Districts. 

Avocado, or alligator pear.—The order of February 27, 1914, prohibits the importa- 
tion from Mexico and the countries of Central America of the fruits of the avocado, or 
alligator pear, except under permit and in accordance with the other provisions of 
the regulations issued under said order, on account of the avocado weevil. Entry is 
permitted through the port of New York only and is limited to the large, thick-skinned 
variety of the avocado. The importation of the small, purple, thin-skinned variety 
of the fruit of the avocado and of avocado nursery stock under 18 months of age, 18 
prohibited. j 

Cotton.—The order of April 27, 1915, prohibits the importation of cotton from all 
foreign countries and localities, except under permit and in accordance with the other 
provisions of the regulations issued under said order, on account of injurious insects, 
including the pink bollworm. These regulations apply in part to cotton grown in 
and imported from the Imperial Valley, in the State of Lower California, Mexico. 

Cottonseed products.—The order of June 23, 1917, prohibits the importation of cotton- 
seed cake, meal, and all other cottonseed products, except oil, from all foreign coun- 
tries, and a second order of June 23, 1917, prohibits the importation of cottonseed oil 

‘from Mexico, except under permit and in accordance with the other provisions of 
the regulations issued under said orders, on account of injurious insects, including 
the pink bollworm. 


REPORT OF THE OFFICE OF EXHIBITS. 


UnitTep States DEPARTMENT OF AGRICULTURE, 
OFFICE OF EXHIBITS, 
Washington, D. C., September 12, 1922. 


Sir: I submit herewith the report of the work of the Office of 
Exhibits for the fiscal year ended June 30, 1922: 
Respectfully, 
. JosEPH W. Hiscox, 
In Charge of Exhibits. 
Hon. Henry C. Wattace,. * 
Secretary of Agriculture. 


During the fiscal year 1922 the exhibit work was transferred to 
the office of the Secretary, the officer in charge of exhibits reporting 
directly to the Assistant Secretary of Agriculture. This change 
became effective November 16, 1921. 

Department exhibits were shown during the year at 60 fairs and 
expositions held in 39 States and in the District of Columbia, with 
a total attendance of over 4,000,000. Approximately 121,900 
square feet of floor space were used for exhibit purposes. Sixteen 
applications for exhibits were refused on account of lack of suffi- 
cient material, and in one or two instances because of conflicting 
dates. é 

Exhibits were routed on circuits where possible, and 31 depart- 
ment representatives from the following bureaus accompanied them 
and conducted their presentation and display: Bureau of Agricul- 
tural Economics, Bureau of Soils, Bureau of Public Roads, Bureau 
of Animal Industry, Forest Service, States Relations Service, Bureau 
of Biological Survey, and Weather Bureau. 

Following is a list of the cities at which exhibits were made: 


Cities at which exhibits were held during fiscal year ended June 30, 1922. 


DAIRY EXHIBITS. 


Place. od Date. Occasion. 
Weterloo, Towa... 22.02 8282 Sept: 26°to Oct..2.2... 2.00. Dairy Cattle Congress. 
Hamline, Minn’. ... $22 222528 Octe Sloss. eel see eee National Dairy Show. 7 - 
Portisnd i Oregs..2 0 ay PNW. 0-19. hoe rr toe: Pacific International Live-Stock Exposi- 
tion. 
Stockton’ Califs {kis 4 & P Deven tata seS- Shee soe se: California Dairy Council. 
Madison; Wis* -22o.o22) ee | Jan. 30 to Feb. 4... ...222.2. Wisconsin Dairy- Show. 
SAGA NIGH 2 sae ee be Rebeieeties sseees. ot Ee Michigan Dairy Show. 


LIVE-STOCK EXHIBITS. 


Springfield, Mass..........-... HS ee eS | Eastern States Exposition. : 
MCHICASG lt Rel Ae ecto eee Nov. 26 to Dec. 3............| International Live-Stock Exposition. 
Ames Slows... iS i is 4 ea ss. | Jan. 30 to Feb. 4.-.-....2..- | Farmers’ Week, Iowa State College. 


| | 
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Cities at which exhibits were held during fiscal yea 


SNT OF AGRICULTURE. 


rended June 30, 1922—Continued. 


POULTRY EXHIBITS. 


Place. Date. 
Kansas City, Mo........:....- Nov. 29 to Dee. 4..........- 
Baltimore, Mde-* - 322d. 22- IGCr O—-1O ve ceo or eeetemnae 
Norfolk, Va-fo ste 2.5..40: Aas 6/2 OF eer esr e 
New Work City. ..:-<....<...- JANAZO-—20). = = coe oo cenihes 32 


| Occasion. 


Heart of America Poultry Show. 
Baltimore Pigeon and Pet Stock. 

Old Dominion Poultry Show. 

Madison Square Garden Poultry Show. 


MISCELLANEOUS MAJOR EXHIBITS. 


Baltimore, Md... ...44.-.t5e--- 
Madison, WiSu..3-< = S5-ve58 
Columbus, Ohio 
Detroit wwuiche a. 2 sc5,5- 50025 
Timonium; Ma). 25.05 csces 25% 
Chattanooga, Tenn 
Rochester, N. Y 
RICBIMNONA Vie cee ver eenee 
Greenville'S: Coo soso 
Cincinnati, Ohio 
Chica com Men oases 
ColumbiahS:Ge nt Rise. .2 
Tallahassee, Fla 
PRVENCOs NG es eee e ee eene 
College Park, Md 
T7OwWiS Ville cya eee rete 
New Brunswick, N. J 


Sept. 2-11 


Sept:;5-10. 22 tose eee eee 
Sept. 17-24-22. ces 


Grove Citivas 6 2s. Sip ayece Jana3L. to Feb. = s2..-5e.- 
Washington. Oo 5262". 2 22 WD \GalBiix ss sce cen assets 
Madison; WiS.3- 6.0 << cocci ATES S23 er. See oe 
Washington, D.C... 2.2.2.5. 2. June 5-11 ea ee ee 
Boston, Mass 27-0226 o2s0cs0ce Jumei22=24 = Ba Aobas 


Marine Show, 
position. 

| Wisconsin State Fair. 

Ohio State Fair. 

Michigan State Fair. 

| Maryland State Fair. 

| Chattanooga Interstate Fair. 

| Rochester Fair. 

| Virginia State Fair. 

Textile Products Show. 

Cincinnati Pure Food Exposition. 

American Mining Congress. 

South Carolina State Fair. 

Florida State Fair. 

Farmers’ Week. 

Maryland Sheep Growers’ Association. 

National Canners’ Association. 

New Jersey Agricultural College. 

Milk Show. 

National Food Show and Household Ex- 
position. 

University of Wisconsin. 

National Wood Turners’ Association. 

Tuberculosis Eradication Conference. 


Export and Import Ex- 


—_————————————— 


GENERAL AGRICULTURA 


L EXHIBITS. 


Southeast circuit: 
Wheeling, W. Va......'... Septr 50h sss some 
Nashville, Tenn.......... BOD O24 eS EE oe 
Atlanta, Ga. sais ovesshe.. Oct 13228 ee eee eee 
Cohimbis, S:\Ci55. 2425. - OCG 2A=2B eee se ce eee 
Central west circuit: 
Medalias MO sere c-t2.ccees UN Ci |) eee ee 
Milwaukee, Wis........... Aug. 29 to'Sept: 3..2.....07: 
HOpeKAMANSe os ne Sept. Mapes comes ere 
Wachita Kans 2" li secs Sept. 26°00 OGt8.. 22 sen se 
Little Rock, Ark.......... INOW TI=19'5.13 395 3 is et 
euLtpart, Ark?) 2.202212 Novs30 topDecs4 ons soe 
Western district exhibits 
Helena; Monts. .22.10.. $25 Sept. 12-17 
Billings, Mont............ | Sept. 20-25 
Spokane, Wash........... Sept. 5-10 
Douglas, Wyo............ Sept. 13-16 
eblo;Colon- = ses.c2s2 3. | Sept. 26-30 
Raton, N. Mex............ Oct. 5-7 =e 
Elko, Nev.....2... -| Sept. 15-17 


Boise, Idaho 


Salt Lake City, Utah...... Oct. 3-8 
Sacramento, Calif......... | Sept. 3-11 
Bresno, Calif: Soaks care Sept. 30 to Oct. 4 
Riverside, Calif. :......... cet. 7-11 
‘akima, Wash........... Sept. 20-25 
Salem*'Oreg: < Gecen vases SOD i obwason cae soe ee ee 
Portland, Oreg......: rti.--| Nov. 5-12 


West Virginia State Fair. 
Tennessee State Fair. 
Southeastern Fair. 

South Carolina State Fair 


Missouri State Fair. 
Wisconsin State Fair. 

| Kansas Free Fair. 
International Wheat Show. 
Arkansas State Fair. 

| Arkansas Rice Carnival. 


| Montana State Fair. 
Midland Empire Fair. 
| Spokane Interstate Fair. 


... Wyoming State Fair. 


Colorado State Fair. 
Northern New Mexico Fair. 
Elko Fair. 
Idaho State ‘air. 
Utah State Fair. 
California State Fair. 
| Fresno Fair. 
Southern California Fair. 
| Washington State Fair. 
| Oregon State Fair. 
_ Pacific International Live-Stock Expc 
tion. 


“ 


Exhibits for the State fairs were selected and prepared with a view 


to furnishing 
localities in w 


helpful information on agriculture to the people of the 
hich the exhibits were shown. 


Models, objects, charts, 


maps, pictures, and demonstrations were the principal mediums 


On 


used in presenting the information. 


the central and southeastern 
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circuits market reports were received over radio receiving sets, 
installed as a part of the exhibit. This was one of the special features 
at the International Livestock Exposition, and numerous requests 
were made on the department’s representatives for copies of this 
free daily service. 

At the western district fairs exhibits were presented on the activities 
of the Forest Service, Biological Survey, Bureau of Public Roads, 
Bureau of Animal Industry, and Bureau of Agricultural Economics. 
These exhibits were conducted by western representatives of the 
three bureaus first named. Subjects from all the major bureaus 
were presented in the general agricultural exhibits. Representatives 
from various bureaus were detailed from Washington to conduct 
these exhibits. Comment from press and public was enthusiastically 
appreciative. 


EXHIBIT AT THE NATIONAL DAIRY SHOW. 


Exhibits were prepared in booth form for the National Dairy 
Show. Composite pictorial, graphic, and word presentations were 
made on the walls of 23 of these booths of the various phases of 
dairy-cattle breeding, handling, and foreign marketing. The States 
Relations Service gave demonstrations of judging by the boys’ and 
girls’ clubs on a herd of live animals which the Bureau of Animal 
Industry furnished for the exhibit. The type of exhibit and method 
of presentation proved exceptionally successful, and requests have 
been received for its use at several places during the next fair season. 
The consensus of opinion was expressed in a letter by the secretary 
of a prominent association when he wrote: “That is a good way to 
put publicity into the hands of the people who will benefit most 
by it.” 

"The most extensive of thespecial exhibits were shown at the National 
Dairy Show, at Hamline, Minn., and the International Livestock 
Exposition, at Chicago, Il. 

Previous to its display at the National Dairy Show a portion of 
this dairy exhibit was shown at the Dairy Cattle Congress at Waterloo, 
Towa. Afterwards it went in whole or in part to the Pacific Inter- 
national Livestock Exposition at Portland, Oreg., the California 
Dairy Council at Stockton, Calif., the Wisconsin Dairy Show at 
Madison, Wis., and the Michigan Dairy Show at Saginaw, Mich. 

Some of the booths prepared for the National Dairy Show, and 
particularly those on the use of milk, were later loaned for use 
in milk campaigns at Richmond, Va., Chattanooga, Tenn., Oshkosh, 
Wis., Columbus, Ohio, New Orleans, La., and Oklahoma City, Okla. 


INTERNATIONAL HAY AND GRAIN SHOW. 


Eleven splendid booths similar in style to those prepared for the 
National Dairy Show, presenting livestock information from the 
Bureaus of Animal Industry, Agricultural Economics, Chemistry, 
Soils, Forest Service, and the States Relations Service were prepared 
for the International Hay and Grain Show in Chicago. A few 
models were also used. Many letters of commendation have been 
received from the presidents of agricultural colleges and prominent 
farmers and stockmen throughout the United States; also much 
favorable comment has appeared in the agricultural press. 
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At the Eastern States Exposition at Springfield, Mass., the depart- 
ment’s exhibit featured boys’ and girls’ club activities of the States 
Relations Service, and 10 head of horses from the United States 
Morgan horse farm, Middlebury, Vt., were exhibited for the purpose 
of showing to the New England farmers the progress being made in 
the department’s horse-breeding work. 

In addition to the foregoing, exhibits on practically all subjects 
relating to agriculture were prepared or made available from exhibits 
on hand and sent to numerous points throughout the United States. 

A radical departure has been made in the style of the presentation 
of information in exhibit form. So far as practicable single exhibits 
are confined in scope to single outstanding broad subjects, and the 
favor with which this method of presentation has been received, 
indicates that the course adopted is along progressive lines. 

The department has developed a harmonious, attractive, forceful, 
and practical standard type of exhibits showing clearly and in con- 
crete form the results of its investigational work. As a result educa- 
tional institutions, agricultural associations, and kindred organiza- 
tions are increasingly willing to share in the cost of presenting these 
exhibits to the public. 


BRAZILIAN INTERNATIONAL CENTENNIAL EXPOSITION. 


The department's exhibit material prepared for the Brazilian Inter- 
national Centennial Exposition to be held in Rio de Janeiro, Brazil, 
September 7, 1922, to March 31, 1923, was finished and shipped on 
July 25, 1922. Six of the important bureaus of the department 
(Bureau of Public Roads, Bureau of Animal Industry, Weather 
Bureau, Forest Service, States Relations Service, and Bureau of 
Plant Industry) participated in the exhibits prepared under direction 
of this office. A carload and a half of material, designed to cover 
4,000 square feet of floor space, was shipped south. The exhibit 
represents a careful selection of subjects with an eye to including 
only those relating to American farming which are of most interest to 
Brazilians. Large composite paintings, models, maps, illustrations, 
graphs, and specimens were used to show road construction in the 

nited States, the livestock, naval-stores, and navel-orange indus- 
tries, the gathering and distribution of weather information, educa- 
tional facilities in agriculture and forestry, and our forestry resources. 

The following reports were written and translated into Portuguese, 
and were printed for distribution at the exposition: 

Forests and Forestry in the United States. 

Livestock Industry of the United States. 

The United States Forest Service. 

The United States Weather Bureau. 

The Study of Forestry. 

Forest Products Laboratory. 

The Bureau of Public Roads and its Exhibit. 

Edestion and Research in Agriculture and Home Economics in the United 
ates. 

Twenty-one motion pictures on agricultural subjects were prepared 
by the department, to be shown daily in three auditoriums on the 
exposition grounds. 


ANNUAL REPORT OF THE ACTING DIRECTOR OF THE 
FIXED NITROGEN RESEARCH LABORATORY FOR THE 
FISCAL YEAR ENDED JUNE 30, 1922. 


Unrrep Strares DervarTMENT OF AGRICULTURE, 
Fixep NrrroGen Resrarcu Lasorarory, 
Washington, D. C., September 14, 1922. 

Sir: I have the honor to transmit herewith a report of the work 
of the Fixed Nitrogen Research Laboratory for the fiscal year ended 
June 30, 1922. 

Since this is the first year the laboratory has been under the De- 
partment of Agriculture, it appeared desirable to preface the re- 
port by a very brief statement as to the establishment and previous 
work of the laboratory. 

The work of the year was completed under the directorship of 
Dr. Richard C. Tolman, but his resignation and departure for Cali- 
fornia, coupled with my unfamiliarity as yet with the details of 
the organization, has necessitated the preparation of this report 
by those in charge of the various divisions of the laboratory work 
with very little assistance from me. [or editing this combined ma- 
terial into essentially the form in which it now stands, I am in- 
debted to Dr. J. M. Braham, chief of the cyanamide and utilization 
section. ; 
Respectfully, 

F. G, Corrrety, 
Acting Director. 
Hon. H. C. Watxacg, 
Secretary of Agriculture. 


ESTABLISHMENT OF LABORATORY. 


The problem of nitrogen fixation is one of vita] national im- 
portance, both in war and peace, since nitrogen forms an essential 
constituent of explosives, of fertilizers, of dyestuffs, and of many 
other substances used in the arts. The dependence of the United 
States on foreign sources for its supply of nitrogen compounds, par- 
ticularly for the manufacture of explosives, was forcibly brought 
cut during the World War, and the danger in such a policy became 
clearly evident. The demand for explosives was immensely increased 
upon the entry of the United States into the war. While attempts 
were made to meet the immediate requirements by importation of 
nitrates from Chile and by the stimulation of domestic production, 
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principally by-product coke-oven ammonia, the War Depart- 
ment turned to the fixation of atmospheric nitrogen as a means of 
securing an adequate supply of explosives. Unfortunately, the 
country was unprepared to solve this problem quickly, due to the 
lack of the highly technical information and experience required 
in nitrogen fixation and in the transformation of nitrogen com- 
pounds. Although much progress in the relatively new art of nitro- 
gen fixation was made in this country during the latter period 
of the war, the imperative necessity for further research on nitrogen 
fixation had been clearly shown. 

The Fixed Nitrogen Research Laboratory was established by the 
Secretary of War on March 29, 1919, for the purpose of continuing 
the various researches on nitrogen fixation initiated during the war, 
to obtain further information necessary for the peace-time utilization 
of the two nitrate plants constructed by the Government at Sheffield 
and Muscle Shoals, Ala., and to conduct such other investigations 
as would further the problem of economically producing nitrogen 
compounds. Authority for this work is contained in the national 
defense act of June 3, 1916 (subsection “ Nitrate plants”), specifi- 
cally authorizing the President to “ cause to be made such investi- 
gations as in his judgment are necessary to determine the best, 
cheapest, and most available means for the production of nitrates 
and other products for munitions of war, and useful in the manu- 
facture of fertilizer and other products.” Funds for the prosecution 
of the work are obtained from an appropriation made under this act. 

On July 1, 1921, the laboratory was transferred by Executive 
order from the War Department to the United States Department of 
Agriculture, in view of the fact that nitrogen fixation is largely an 
agricultural problem in peace times. The laboratory is located at 
American University, Washington, D. C., making use of buildings 
and equipment formerly used by the Research Division, Chemical 
Warfare Service, United States Army. It has a total personnel of 
108, exclusive of its consulting staff of chemists and engineers. The 
authorized expenditure for the fiscal year ended June 30, 1922, was 
$250,000; the actual expenditure was $241,011.70. 


PREVIOUS WORK OF THE LABORATORY. 


The early work of the laboratory was carried out with particular 
reference to the peace-time utilization of the two Government-owned 
nitrate plants in Alabama. The cyanamide plant at Muscle Shoals 
(known as United States nitrate plant No. 2) is the largest cyan- 
amide plant in the world, having a capacity of 220,000 tons of cyan- 
amide or 110,000 tons of ammonium nitrate per annum. This plant 
operated very successfully in the test run which was made shortly 
after the signing of the armistice. The principal work, therefore, 
which the laboratory has carried out in connection with the peace- 
time utilization of this plant has been to consider.what products of 
fertilizer value could be made there, since it is evident that such a 
large quantity of fixed nitrogen can be utilized only for agricultural 
purposes. 

The nitrate plant at Sheffield (known as United States nitrate 
plant No. 1) was designed to operate by the direct synthetic (or 
Haber) process, with a capacity approximately one-fifth that of 
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the cyanamide plant, or 22,000 tons of ammonium nitrate per an- 
num. The plant in its original form was not a success, however, 
due in part to insufficient technical information on the various 
physical-chemical steps which go to make up the process. The lab- 
oratory, therefore, undertook investigations to supply such technical 
information. 

In addition to research carried out in connection with these two 
projects, the laboratory has conducted investigations on other meth- 
ods of nitrogen fixation, as well as on the transformation and utiliza- 
tion of nitrogen compounds. 

The principal results of the investigations made by the laboratory 
up to the time of its transfer, July 1, 1921, are described in 76 
technical reports made to the Chief of Army Ordnance. Some of 
the material has already been published in scientific and technical 
journals. In the future it is planned to publish such technical in- 
formation as will be of interest to the nitrogen industry as a whole. 
The main accomplishments of the laboratory to November, 1921, 
are described in a recently published report on the “ Fixation and 
Utilization of Nitrogen ” prepared by the nitrate division, Ordnance 
Office, War Department, assisted by this laboratory. 


WORK OF THE LABORATORY FOR THE FISCAL YEAR ENDED 
JUNE 30, 1922. 


The work of the Fixed Nitrogen Research Laboratory during the 
fiscal year ended June 30, 1922, has been in part an extension oi the 
investigations already referred to and in part a study of new prob- 
lems. Seventeen technical reports on the work of the laboratory 
were prepared during the past. year. The main lines of investiga- 
tion conducted during this period and the more important results 
are briefly summarized in the following: 


INVESTIGATIONS ON FIXATION PROCESSES. 


At the present there are essentially three processes for the fixation 
of atmospheric nitrogen in commercial operation in various parts of 
the world. These are known as the direct synthetic ammonia (or 
Haber) process, the cyanamide process, and the are process. Sev- 
eral others, such as the alkali cyanide (Biicher), the aluminum 
nitride (Serpek), and the explosion (Hiiuser) processes, have also 
been investigated on a fairly large scale of operation in several coun- 
tries, but as yet can not be considered as commercially estabiished in 
the sense of the other three. 

In the present state of development of fixation processes in this 
country, fixed nitrogen can not be produced for fertilizer purposes 
in competition with Chilean nitrate and with ammonia obtained as 
a by-product in the coking of coal, except under unusually favorable 
circumstances. There is every reason to believe, however, that the 
cost of fixation can be materially reduced through further study and 
development. During the past year the laboratory has studied the 
cyanamide, synthetic ammonia, arc, and alkali cyanide processes 
with that object in view. 
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DIRECT SYNTHETIC AMMONIA PROCESS. 


The direct synthetic ammonia process is the newest of the three 
commercially developed processes and is the one which at present 
Apparently offers the greatest opportunity for further development. 
The laboratory has therefore carried on a large amount of work in 
connection with it during the past year. In this process a purified 
mixture of nitrogen and hydrogen is subjected to a very high 
pressure and passed over a suitable catalyst maintained at about 
500° ©. Under these conditions nitrogen and hydrogen combine 
chemically to form ammonia to the extent of from 5 to 15 per cent 
of the gases present, the percentage depending on the catalyst and 
operating conditions. The ammonia thus formed is removed and 
the uncombined gases returned to the apparatus and again treated. 

The main features of this process which require further develop- 
ment and on which the laboratory has been engaged during the 
past year are: The catalyst problem, involving the large-scale pro- 
duction of an active catalyst, the further development of the present 
catalyst, and the search for new and improved catalysts; the produc- 
tion and purification of the hydrogen-nitrogen mixture; the de- 
velopment of apparatus which will stand the unusually high 
pressures and temperatures used; and the removal of the synthesized 
ammonia from the unconverted gas. 

The catalyst for effecting the union of nitrogen and hydrogen is 
in a sense the heart of the direct synthetic ammonia process. The 
efficiency of the catalyst is in general very greatly reduced by even 
exceedingly small amounts of impurities in the gas mixture passing 
through it, hence the necessity of pure gas. The laboratory has con- 
tinued its studies on the development of a catalyst which will be 
more active and less affected by impurities than those previously 
used. The laboratory has developed a satisfactory ammonia catalyst 
and has perfected a method for its large-scale production. This is a 
particularly important advance in the development of the synthetic 
ammonia process. Research on the theory of catalytic action was 
continued throughout the year, since the art of catalyst manufacture 
can be placed on a firm scientific basis only through a thorough 
knowledge of catalytic action. 

The production of hydrogen of required purity constitutes the 
main cost of the entire process, the cost of nitrogen being relatively 
small. The production and purification of hydrogen from various 
commercial sources have been studied and improvements in the 
method of purifying the gas have been made. he laboratory has 
given special attention to the utilization of waste hydrogen for the 
synthesis of ammonia. Such waste hydrogen now occurs in connec- 
tion with the electrolytic manufacture of bleaching materials, caustic 
alkah, and oxygen. The individual amounts to be considered vary 
over a range of 20,000 to 100,000 cubic feet per day at the different 
plants, but the total amount going to waste in America is large 
enough to be a factor of importance. For the utilization of these 
relatively small quantities of waste hydrogen, methods of operation 
quite different from those in large installations must be considered, 
simce some of the economies which can be introduced by large-scale 
installations are not possible in this case. The laboratory has de- 
veloped and installed apparatus particularly adapted to the syn- 
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thesis of ammonia, using waste hydrogen. ‘This equipment has been 
in continuous operation for several months and important informa- 
tion on the various steps of the process was obtained. This work, 
when completed, will provide the information necessary for the 
installation and operation of small ammonia plants throughout the 
country. | 

In connection with the engineering features of the process, the 
construction of a synthetic ammonia plant on a semicommercial 
scale was begun, so that the numerous mechanical problems involved 
can be better studied. The plant will also afford a means of testing 
catalysts under conditions more closely approximating those in 
commercial operation. 

Another problem of great importance and considerable complexity 
is that of obtaining a material suitable for the construction of the 
catalyst chambers in which the reaction between nitrogen and 
hydrogen to form ammonia takes place. Ordinary carbon steel can 
not be employed, since it rapidly deteriorates, becoming porous and 
in many cases so brittle that it can be broken with the fingers. To 
obtain reliable informatién on this problem, the laboratory has had 
under test 25 bombs made from different materials. Although the 
_ test is still in progress, very important information as to suitable 
materials for construction of catalyst chambers has already been 
obtained. 

The design and development of apparatus to operate at very 
much higher pressure than is now regarded as commercially feasi- 
ble was also undertaken, since ammonia formation is greatly favored 
by increasing pressure. Although this problem is quite beyond the 
range of present engineering experience, satisfactory progress was 
made and important developments along this line are to be expected. 

The removal of ammonia from the gas mixture after its passage 
through the catalyst is a problem of considerable importance in 
this process. The difficulty lies in removing practically all of the 
ammonia from the mixture, of which it forms about 5 to 15 per cent, 
without introducing impurities in the gases which are harmful to 
the catalyst. The Bureau of Soils, in cooperation with this labora- 
tory, has studied various methods of effecting the removal, and has 
developed a promising method based on scrubbing the gas under 
high pressure with a relatively concentrated solution of ammonia. 
recovering the ammonia thus removed by releasing the pressure on 
the solution, and liquefying the liberated gas by compression. 

The laboratory has published during the past year eight articles 
in Chemical and Metallurgical Engineering and in the Journal of 
the American Chemical Society on various phases of the work on 
the direct synthetic ammonia problem. 


CYANAMIDE PROCESS. 


In the cyanamide process of nitrogen fixation, calcium carbide is 
first produced by fusing a mixture of coke and lime in an electric 
furnace. The carbide is then powdered, heated to a high tempera- 
ture, and subjected to the action of nitrogen, usually obtained by 
fractional distillation of liquid air, with which it combines to form 
a solid compound, calcium cyanamide. The nitrogen thus fixed can 
be transformed into a great variety of nitrogen compounds. The 
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process has been in commercial operation much longer than the 
synthetic ammonia process, and consequently is in a much higher 
state of development. 

The laboratory has made a rather critical study of the present form 
of the process, from which it appears that improvements leading to 
a drastic reduction in the cost of operation are rather improbable. 
The process requires a relatively large amount of electric power for 
the manufacture of carbide, and hence cheap power is necessary to 
its profitable operation. Since the manufacture of carbide is now 
a standardized process, the possibility of materially reducing the 
power requirements seems somewhat remote. The nitrification of 
carbide, the second step in the process, is about 85 per cent efficient 
in the best commercial practice and hence offers some opportunity 
for improvement. During the past year experimental studies have 
been undertaken on the fundamental reactions involved in this 
process for the purpose of determining how improvements might be 
advantageously made in the present form of the process, as well as 
to obtain data which may suggest a modification leading to a reduc- 
tion in cost of operation. Important data on the formation and 
decomposition of cyanamide have already been obtained, but further 
study is required to complete the investigation. Researches of this 
character, as well as those mentioned later in connection with the 
cyanide process, should throw much light on the reactions of free 
nitrogen to form cyanamide, cyanides, and nitrides.’ 


ARC PROCESS. 


The are process is the oldest and, in many respects, the simplest of 
the three commercially developed methods of nitrogen fixation. It 
has the very important advantages from a military standpoint that 
it can be rapidly installed in case of war, and that it provides nitro- 
gen directly in the nitrate form. Since the Government does not own 
an arc plant, the laboratory has given much less attention to this 
process, for the time being, than to the other processes. The experi- 
mental studies have been confined largely to the fundamental theory 
of chemical reactions in the path of the electric discharge. 

During the past year the laboratory made a rather critical survey 
of the present form of the process, with a view of ascertaining the 
nature and extent of the improvements which can be made. The 
results of this study are given in the “ Report on the fixation and 
utilization of nitrogen.” The study showed, in particular, the neces- 
sity of improving the method of nitrogen-oxide recovery and_ of 
increasing the efficiency of furnace operation. Experimental studies 
made in connection with nitrogen-oxide recovery are briefly described 
in a later section of this report. To materially increase the energy 
efficiency of the process, which at the present time is very low, a 
more accurate knowledge of the reactions occurring in various types 
of electric discharge is absolutely essential. In this connection a 
study was made of the production of ozone by the corona discharge 
and the production of active nitrogen in the low-pressure are and in 
an electrodeless discharge. A number of physical and chemical 
properties of these two highly interesting and important substances 
were also determined. Investigations of reactions in the path of 
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electric discharges are continuing, for there is reason to believe that 
very fundamental improvements may be achieved through such 
studies. 

CYANIDE PROCESS. 


As previously mentioned, the cyanide process of nitrogen fixation 
has not been successfully developed on a commercial scale. The 
form of the process developed in this country consists essentially of 
heating a mixture of soda ash, carbon, and iron to an elevated tem- 
perature in the presence of nitrogen gas. The product is a crude 
cyanide containing 5 to 10 per cent nitrogen which can either be 
treated to produce a marketable form of cyanide or subjected to the 
action of steam to produce ammonia. Several important advantages 
are claimed for the process and much experimental work has been 
done on it in this country. During the war the Government built a 
plant for the production of cyanide at Saltville, Va., which was 
designed to have a capacity of 10 tons of cyanide per day. Although 
some cyanide was produced, it was shown during the short period 
of operation that both the chemical and engineering features of the 
process required further study and development. 

_ The laboratory has made a general survey of this process, the re- 

sults of which are published in the report on the fixation and utiliza- 
tion of nitrogen, It became evident that two types of research were 
necessary to its further development—research which ‘would afford 
a more accurate knowledge of the fundamental reactions involved 
in sodium cyanide formation, and research on the engineering fea- 
tures of the process, particularly the development of a satisfactory 
method of manipulating the charge under treatment. The labora- 
tory has been conducting research of the first type. A study was 
undertaken to determine the influence of such factors as quality and 
proportions of materials, temperature and duration of treatment, 
purity of nitrogen, and presence of iron, on the completeness and 
rate of cyanide formation. The results already obtained indicate 
that failure to obtain satisfactory conversion to cyanide in the semi- 
commercial tests which have been made in the past was due in part 
to the low quality of carbon and iron used. Information on the 
mechanism of the reaction has also been obtained, which suggests 
ways of improving the process. The work on this proc:ss is con- 
tinuing. 

There is some doubt as to whether the cyanide process can be so 
developed that fertilizer can be produced as cheaply by it as by other 
processes. It should be pointed out, however, that the development 
of a process for the production of cyanide, as a final product, directly 
from atmospheric nitrogen, is very important in view of the in- 
creasing demand for nitrogen in the form of cyanides. Until 
recently their large-scale commercial use was confined ess-ntially 
to the hydrometallurgy of gold and silver ores, with smaller quanti- 
ties consumed in casehardening and electroplating, but in recent 
years the application of hydrocyanic acid as a fumigating agent for 
fruit trees has opened a new and rapidly growing market of par- 
ticular interest to this department. 
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INVESTIGATIONS ON THE TRANSFORMATION AND UTILIZATION OF NITROGEN 
COMPOUNDS. 


Next in importance to the fixation of nitrogen is the transforma- 
tion of the different nitrogen-containing substances in order to make 
them more useful in agriculture, in explosives, and in the arts. Dur- 
ing the past year the laboratory has conducted a number of investiga- 
tions in this connection. Since many of them are described in the 
report on the fixation and utilization of nitrogen, only the more im- 
portant ones will be referred to in this report. 


SYNTHESIS OF UREA. 


Urea is one of the most attractive nitrogen-containing materials 
from the fertilizer standpoint, but at the present time its cost for 
such use is prohibitive. The laboratory has developed on a semi- 
technical scale a process for the production of urea from ammonia 
and carbon dioxide which seems to possess possibilities of ultimately 
yielding this material at fertilizer prices. The process could be 
very advantageously operated in conjunction with a direct synthetic 
ammonia plant employing the water-gas reaction for hydrogen, 
since waste carbon dioxide would in that case be available. ‘The . 
results of the investigation on this process were published in the 
July, 1922, issue of the Journal of Industrial and Engineering 
Chemistry. 


OXIDES OF NITROGEN, 


Oxides of nitrogen are obtained as the direct product in the are 
process of nitrogen fixation, in the conversion of ammonia nitrogen 
to nitrate nitrogen by oxidation, and also in various nitration proc- 
esses. At the present time the recovery of oxides of nitrogen trom 
the dilute gas mixtures obtained in all these processes requires very 
large and expensive absorption systems. Furthermore, the product 
is a dilute acid, the further concentration of which is also expensive. 
The importance of developing a process by which the final product 
can be directly obtained im suitable form, particularly as concen- 
trated nitric acid and dry nitrogen tetroxide, is therefore evident. 

The laboratory has made considerable progress in the solution of 
this problem during the past year. The two main phases of this 
problem are the separation of the oxides of nitrogen from the ac- 
companying gas and the conversion of the concentrated gases thus 
obtained into concentrated nitric acid. The utility of silica gel in 
effecting the separation as well as for the production of dry nitrogen 
tetroxide has been shown, but further work is required to determine 
the optimum conditions of operation of this new process. Work was 
also begun on the direct production of concentrated nitric acid from 
concentrated oxides of nitrogen. In connection with the possibility 
of producing concentrated or fuming nitric acid from extremely 
dilute oxides of nitrogen, so dilute that they are now wasted, a careful 
study of the reaction between ozone and nitrogen tetroxide was made. 
It was found that the conversion to nitrogen pentoxide is rapid and 
quantitative. The present high cost of producing ozone, however, 
1s a limiting factor in commercially applying this process. 
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CYANAMIDE, 


The direct product of the cyanamide process of nitrogen fixation 
is calcium cyanamide. From this compound an extremely wide 
variety of products is obtainable. Thus, in addition to cyanamide, 
there may be obtained by transformation processes ammonia, nitric 
acid (by ammonia oxidation) , cyanides, hydrocyanic acid, cyanamide, 
dicyanodiamide, urea, guanylurea, guanidine, etc., and the numer- 
ous derivatives of these latter compounds which are becoming im- 
portant in the manufacture of dyes, drugs, and explosives. Many 
of these important compounds can not be furnished in quantity by 
any other process. 

The laboratory is making a rather extensive study of the chemis- 
try of cyanamide and its derivatives to open up this new and cheap 
source of numerous, useful compounds. During the past year 
methods have been developed for the production of free cyanamide 
(H.CN,) in quantity, for the production of urea from cyanamide on 
a semitechnical scale, and for the preparation of guanidine salts, 
Cyanamide derivatives which appear to have value as ingredients in 
explgsives have also been studied and the results of the investigations 
communicated to the ammunition division, Ordnance Office, War 
Department. In addition, a theoretical investigation on the chem- 
istry of cyanamide was made for the purpose of clarifying the 
chemistry of this large group of compounds. This investigation 
is being continued. 


AGRICULTURAL UTILIZATION OF FIXED-NITRGGEN COMPOUNDS. 


Very little information was available as to the agricultural value 
of many of the new compounds which are now produced by nitrogen 
fixation. In view of the possibility of operation of the Government 
nitrate plants in the then near future, fertilizer experiments were 
begun at Muscle Shoals and Sheffield, Ala., in 1919, in cooperation 
with the Bureau of Plant Industry of the department. These experi- 
ments were continued by the laboratory to the end of the 1921 season, 
when they were discontinued. An area of about 20 acres, divided 
into nearly 500 plots, was used for these experiments, and the fol- 
lowing nitrogen materials were tested, chiefly on cotton and corn: 
Commercial cyanamide, ammonium nitrate, ammonium chloride, am- 
monium phosphate, ammoniated superphosphate, double salt consist- 
ing of ammonium nitrate and ammonium sulphate, chloride mixed 
salt (made from ammonium nitrate and potassium chloride), sulphate 
mixed salt (made from ammonium nitrate and potassium sulphate), 
urea, calcium nitrate, and mixtures of calcium nitrate and cyanamide 
in various proportions. Sodium nitrate and ammonium sulphate — 
served as standards for comparison. The results of these investiga- 
tions are now being prepared for publication. 

Samples of a number of the above compounds have been prepared 
for agricultural tests made by the soil fertility investigations section 
and the tobacco investigations section, Bureau of Plant Industry, at 
their various experimental fields. In addition, pot experiments have 
been carried out in-cooperation with the soil fertility investigations 
section to determine the effect on plant growth of numerous other 
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nitrogen compounds, particularly derivatives of cyanammde. Chemi- 
‘al and biological studies have also been made on the transformations 
of cyanamide in the soil. 

In connection with the utilization of commercial cyanamide as a 
fertilizer, the following investigations were completed during the 
past year: The stability of cyanamide on storage, the reactions which 
mit the use of cyanamide in fertilizer mixtures containing acid 
phosphate, and the possibility of utilizing cyamamide in admixture 
with calcined phosphate. The results of these studies are now being 
prepared for publication. 

It is evident from the foregoing outline of the work and accom- 
plishments of the laboratory that the field of nitrogen fixation and 
utilization is an exceedingly large one. ‘Thus, improvement in the 
existing processes of nitrogen fixation, the investigation of proposed 
but untried processes, the discovery and development of entirely new 
processes, and the investigation and transformation of nitrogen com- 
pounds to make them most useful, present almost limitless possibili- 
ties for fruitful research. 
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